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Aroclor

Certificate of Disposal

Chemical Waste Landfill

Destructive Samples

Draft EPA Method 4020

EPA Method 8080
Hydrohammer

Kettleman, California

OQutdoor Electrical

PCB(s)

DEFINITIONS

A common tradename for PCB dielectric oil used in transformers.
Aroclor 1254 means that a biphenyl molecule (two chlorine atoms
surrounded by 12 carbon atoms) is chlorinated at a 54% ratio by
weight.

A Certificate of Disposal is a document generated by the disposer
of PCB waste for PCBs and/or PCB Items disposed of at the
facility.

A landfill at which protection against risk of injury to human

health or the environment from migration of PCBs to land, water,
or the atmosphere is provided from PCBs and PCB items deposited
therein by locating, engineering, and operating the landfill as
specified in 40 CFR 761.75.

Collection of physical samples usually on porous surfaces using
an impact drill or other means.

A field screening method used to acquire cost effective in situ data
(Immunoassay) to determine areal extent and vertical migration of
PCBs. This method may also be used to verify decontamination is
appropriate.

An EPA approved method for laboratory analysis of PCBs
commonly used to verify final cleanup standards were met.

A heavy duty pneumatic "jack hammer like" attachment usually
fitted to a backhoe or excavator for breaking rock or concrete.

A selected Chemical Waste Landfill for this PCB removal project.

Outdoor, fenced, and restricted access area used in the Substation
transmission and/or distribution of electrical power as defined
under 40 CFR 761.30(1)(1)(i).

Polychlorinated biphenyl(s) are chemical substances consisting of
the biphenyl molecule which has been chlorinated to varying
degrees. PCBs are often associated with other chlorinated
hydrocarbon compounds such as Furans and Dioxins.
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Restricted Access Area

TSCA

A location limited by natural or manmade barriers at least 0.1
kilometers from residential or commercial areas. PCB spills or
releases occurring in a Restricted Access Area must be cleaned up
to 25 ppm PCBs by weight for soil and 100ug/100cm? for all other
solid surfaces per 40 CFR 761.125.

The Toxic Substance Control Act (TSCA) was passed by Congress
in 1976 and was designed primarily as a vehicle in which chemicals
could be evaluated before use thereby reducing risk to human
health, other organisms and the environment.
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1.0 Introduction

This completion report describes the Polychlorinated Biphenyl (PCB) Removal Project, including
the site histories, remediation activities, and the disposition of the waste. The removal activities
began in the fall of 1995 and concluded in late summer of 1996. All removal activities were
conducted in accordance with the Final Proposed Action Memorandum (PAM), Remediation of
PCBs (DOE 1995), Final Sampling and Analysis Plan (SAP) (RMRS 1995a), and Final Project-
Specific Health and Safety Plan/PCB Removal Project (RMRS 1995b).

The remediation of PCBs was initiated with the discovery of PCB-contaminated soil in July of
1991. Specific sites (hereafter referred to as PCB sites) were identified through a site-wide
assessment (EG&G 1991), assigned a unique identification number (i.e., PCB Site 1), and
incorporated into the Historical Release Report (HRR) (DOE 1992) as Potential Areas of
Concern (PACs). Of those identified in the HRR, twelve required additional evaluation because
of suspected PCB levels in excess of the 25 parts per million (total) Toxic Substances Control Act
(TSCA) guidance for Restricted Access Areas at outdoor electrical substations. The investigation
and subsequent remediation was performed in accordance with Section I.B.10 of the Interagency
Agreement (IAG) (DOE 1991) which provides a mechanism to expedite a Risk
Reduction/Source Removal Action utilizing an approved PAM. The Environmental Protection
Agency (EPA) and the Colorado Department of Public Health and Environment (CDPHE)
concurred with this approach and approved the 25 ppm guidance level for PCB contamination at
the Rocky Flats Environmental Technology Site (RFETS).

Remediation of 11 of the 12 PACs was successful in obtaining closure criteria as demonstrated by
post-removal verification results below the 25 ppm standard. The Annual Update for the
Historical Release Report (DOE 1996b) submitted to the Department of Energy (DOE), EPA
and CDPHE in accordance with the Final Rocky Flats Cleanup Agreement (RFCA) (DOE 1996a)
proposed No Further Action (NFA) status for these 11 PACs. These sites will be officially closed
under the Industrial Area Operable Unit (OU) Record of Decision (ROD). The ROD will also
address the PAC (PAC-1102/PCB-21) at which residual concentrations above the 25 ppm
standard remain. The validation results will be evaluated for data usability as part of the quality
control for the project and submitted as an addendum to this report.
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2.0  Background and Pre-remediation Activities

A sitewide program was initiated in 1991 to identify known, suspect, and potential PCB
contaminated sites at RFETS. The study, documented in Assessment of Potential Environmental
Releases of PCBs Preliminary Assessment/Site Description, (EG&G 1991) consisted of
document and record reviews, personnel interviews, and field sampling and analysis at 37
locations. These suspect locations became known as PCB sites 1-37. Based on the results
presented in the assessment (EG&G 1991), the following sites were targeted for expedited action
in accordance with Section 1.B.10 of the Rocky Flats Interagency Agreement (IAG) (DOE 1991)
as documented in the Final PAM, Remediation of PCBs (DOE 1995). The locations, identified by
PCB site number, are illustrated on the site map which follows.

To delineate the lateral and vertical extent of PCB contamination at these sites, surficial and
subsurface soil samples were collected and analyzed in the field using an immunoassay technique,
Draft Method 4020. Additionally, if concrete was present within a given PCB site, then the area
of the site was calculated and statistically gridded so that destructive concrete samples could be
collected and analyzed using EPA Method 8080. Grid squares were assigned a number and
samples were collected based upon random number generation. In several cases, the collection
points fell within an unattainable area (such as under a transformer) and the sampling grid had to
be re-run.

Table 2-1 provides a cross-reference between PCB TSCA site numbers as identified in the original
PCB assessment (EG&G 1991) and its respective PAC number as presented in the HRR (DOE
1992). In addition, pre-remediation PCB concentrations for the soil and concrete samples are
provided with the closest adjacent building for site reference.
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Table 2-1. Pre-Remediation Soil and Concrete Levels
TSCA Building | Sample Aroclor | Aroclor Aroclor Aroclor
HRR Loc. Number | Number Matrixt 1242 1248 1254 1260
PAC# | Code (ppm) (ppm) (ppm) (ppm)
500-905 PCB-10 555/558 $S00385ST SOIL U U U 480.0
500-905 PCB-10 555/558 CTO0028EG | CONCRETE u U U 0.4
600-1003 PCB- 661/675 $S00376ST SOIL U U U 540.0
12113
600-1003 | PCB-13 661/675 CTO0039RM | CONCRETE U U U 0.1
800-1207 | PCB-17 883 SS00470ST SOIL U 160.0 U U
800-1207 | PCB-17 883 CTO0016EG | CONCRETE U 25 1.0 0.1
500-900 PCB-20 515/516 $8006258T SOIL U U U 26.0
500-900 | PCB-20 515/516 CTO0036EG | CONCRETE 0.9 U U 0.9
700-1102 | PCB-21 776 SS00503ST SOIL U U U 480.0
700-1102 | PCB-21 716 CTO0003EG | CONCRETE u U U 56.0
500-902 PCB-23 559 SS00385ST SOIL U 190.0 U U
500-902 PCB-23 559 CTO0004EG | CONCRETE U U U 0.04
700-1104 | PCB-24 708 SS00583ST SOIL U U 860.0 U
700-1104 | PCB-24 708 CTO0008EG | CONCRETE U U U U
700-1103 | PCB-25° 707 $S00325ST SOIL U U 1600.0 i)
700-1111 PCB-26 750 $S00513ST SOIL U 160.0 U U
700-1111 PCB-26 756 CTO0011EG | CONCRETE U U U U
300-708* PCB-33 37 SS00606ST SOIL U U U >50
300-708 PCB-33 37 CTO0030EG | CONCRETE 13 U U U
600-1000 | PCB-37 662 G03484 SOIL U 73.0 U 86.0
600-1000 | PCB-37 662 SS00569RM | CONCRETE U U 0.2 12

1 . .
Maximum Concentration

2 PCB site 25 did not have any concrete to analyze
3Chlorinsoil® data indicated >50 ppm (EG&G 1991)
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3.0 Remediation Activities

The Final PAM, Remediation of PCBs (DOE 1995) guided the remediation of approximately 500
cubic yards of soil and concrete from 12 PCB sites. All activities were conducted in accordance
with the PAM and Final Project-Specific Health and Safety Plan/PCB Removal Project (RMRS
1995b). Verification sampling included a combination of field screening using Draft Method 4020
and confirmational split samples analyzed using SW-846 Method 8080 as specified in the Final
Sampling and Analysis Plan (SAP) (RMRS 1995a). To assure that the 25 ppm TSCA guidance
level was achieved during cleanup, a target remediation goal of 10 ppm (total) PCBs, or less,
using the Method 4020 field screening analysis was prescribed for the removal.

Remediation began in the fall of 1995 and was completed in late summer of 1996. Excavated
material with PCB concentrations exceeding the 25 ppm standard were disposed off-site at an
EPA-approved disposal facility. Concrete transformer pads were broken with a hydrohammer and
subsequently removed using backhoes, excavators, front-end loaders and hand shovels. Concrete
with PCB concentrations less than the 25 ppm was disposed at the RFETS landfill. Soil was
removed in a similar manner, in one foot lifts. Details of the excavation activities for each PCB
site are included in Section 3.1.

As the remediation progressed, verification samples were collected using the EPA Midwest
Research Institute (MRI) grid methodology (Appendix C). Field screening analysis of samples
collected from this grid was performed in an on-site (mobile) laboratory using the immunoassay
technique prescribed in SW-846, Draft Method 4020. Excavation activities proceeded in 1 foot
lifts (i.e., additional soil was excavated) until the immunoassay results indicated that the total PCB
concentration was near, or below, the 10 ppm remediation goal. One exception is noted. At PCB
site PCB-37, 6 of the immunoassay results exceeded the 10 ppm remediation goal, but re-analysis
using a 25 ppm calibration standard and analysis from split samples using Method 8080 verify that
the soil was below the 25 ppm guidance level.

Twenty percent of the samples for each verification grid were split and analyzed using SW-846
Method 8080 to confirm the accuracy of the field screening method. In addition, for every twenty
samples, one duplicate was collected and analyzed using the same method. All samples were
collected using clean and/or decontaminated sampling equipment (i.e., spoons/scoops). Ata
minimum, one equipment smear sample was collected daily and/or between sites and analyzed
using the 4020 immunoassay technique to assess cross-contamination and positive bias (i.e., false
positive) potential. The final MRI grid of verification samples was considered as the confirmation
grid for that site (see Appendix A). Split samples were then shipped off-site for SW-846 Method
8080 analysis to provide cleanup verification (see Appendix B). Table 3-1 shows post-removal
split sample results confirming that all of the sites, with the exception of PCB-21, were
remediated to less than 25 ppm PCBs by weight and, in most cases, substantially lower. Table 3-
2 provides a comprehensive data summary of Method 8080 soil and concrete samples on a site-
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by-site basis. The table also includes results from the Draft Method 4020 immunoassay field
screening analysis, confirmational splits, and Method 8080 analysis of clean fill material obtained
off-site. Excavations were backfilled with PCB-free structural material (<1 ppm PCBs by
weight) obtained from an off-site source and the sites were reclaimed to, at a minimum, their
original condition.

3.1 Brief Description of Remediation Activities by Each Site

PCB-10 (555/558 Substation):

Approximately 4.3 yd>of soil were removed from the northwest corner of the 555/558 substation
using shovels during the first week of September 1995. The PCB-10 site was confirmed at <10
ppm PCBs by weight in soil using EPA Method 8080. The confirmation of remediation of soils at
this site provide the basis for NFA status.

PCB-12/13 (661/675 Substation):

Approximately 46.7 yd® of soil were removed from around the substation using hand shovels
during the second and third week of February 1996. The PCB-12 & 13 sites were confirmed at
<10 ppm PCBs by weight in soil using EPA Method 8080. The confirmation of remediation of
soils at this site provide the basis for NFA status.

PCB-17 (Southeast Corﬁer of Building 883):

Approximately 22.1 yd® of soil, 2 yd® of asphalt and 8.5 yd’ of concrete were removed from the
southeast corner of Building 883 using backhoes, front-end loaders, a hydrohammer, and shovels
during the second week of September 1995. The PCB-17 site was confirmed at <10 ppm PCBs
by weight in soil using EPA Method 8080. The confirmation of remediation of soils at this site
provide the basis for NFA status.

PCB-20 (515/516 Substation):

Approximately 5.8 yd’ of soil were removed from the south side of the 515/516 Substation using
a backhoe, a bobcat and hand shovels in late August 1995. The contaminated soil was located
immediately east of the 516 transformer. The PCB-20 site was confirmed at <10 ppm PCBs by
weight in soil using EPA Method 8080. The confirmation of remediation of soils at this site
provide the basis for NFA status.

PCB-21 (Northwest Corner of Building 776)

Approximately 177 yd® of soil and 10.7 yd® of concrete were removed from the northwest corner
of Building 776 with backhoes, front-end loaders, excavators, a hydrohammer, and hand shovels
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between October 2, 1995 and June 24, 1996. Numerous removal events (i.e., re-excavations) to a
total depth of approximately 17 feet were required in the attempt to achieve the cleanup guidance
level of 25 ppm (total PCBs). The guidance level was not achieved; however, the site was
cleaned from an initial PCB contaminant level of 480 ppm in the soil and 56 ppm on the concrete
pad to 70 ppm PCBs in soil at a single location and at a 17 foot depth. The excavation activity
was stopped due to equipment limitations and health and safety concerns as documented in the
Final Annual Update to the Historical Release Report (HRR) transmitted to the EPA and CDPHE
on September 30, 1996. An extensive survey was conducted of the excavation prior to backfilling
with structural grade fill. No available information could be found explaining contaminant levels at
such depth, however, the diligent effort significantly reduced risk to human health and the
environment.

PCB-23 (East of Building 559):

Approximately 27.2 yd’ of soil were removed from the northeast corner of Building 559 using a
backhoe, a hydrohammer, front-end loaders, a bobcat and hand shovels during the last several
weeks of September 1995. The PCB-23 site was confirmed at <10 ppm PCBs by weight using
EPA Method 8080. The confirmation of remediation of soils at this site provide the basis for NFA
status.

PCB-24 (West of Building 708):

Approximately 24.1 yd® of soil and 1.5 yd® of concrete were removed from the west side of
Building 708 using backhoes, front-end loaders, a hydrohammer, a bobcat, concrete saw, and
hand shovels in early October 1995. The PCB-24 site was confirmed at <10 ppm PCBs by weight
in soil using EPA Method 8080. The confirmation of remediation of soils at this site provide the
basis for NFA status. -

PCB-25 (East Side of Building 707):

In 1991, one of the six transformers located on the rooftop of Building 707 was identified as
leaking PCB dielectric oil. Further investigation revealed that rain water had carried PCBs, via a
downspout, from the contaminated rooftop to the soil below. An extensive PCB cleanup was
initiated in 1991 and 1992 under TSCA regulations and the roof was declared clean. The
contaminated soil area below was cordoned off and marked "PCB Contaminated Area" until
appropriate actions could be taken under CERCLA. Approximately 64.8 yd® of soil were
removed from an area immediately south of the main entrance doorway of Building 707 (east
side) using backhoes, front-end loaders, excavators, bobcats and hand shovels during the second
half of September 1995. The PCB-25 site was confirmed at <10 ppm PCBs by weight using EPA
Method 8080. The confirmation of remediation of soils at this site provide the basis for NFA
status.
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PCB-26 (East of Building 750):

Approximately 12.1 yd® of soil and 8.0 yd® of concrete were removed from the old transformer
location on the east side of Building 750 using backhoes, front-end loaders, a hydrohammer, a
bobcat and hand shovels in late September 1995. The PCB-26 site was confirmed at <10 ppm
PCBs by weight in soil using EPA Method 8080. The confirmation of remediation of soils at this
site provide the basis for NFA status.

PCB-33 (North of Building 371):

Approximately 1.08 yd* of soil were removed immediately north of Transformer 371-2 using

hand shovels in late August 1995. Destructive concrete verification sampling show no other

PCB contamination. The PCB-33 site was confirmed at <10 ppm PCBs by weight in the soil
using EPA Method 8080. The confirmation of remediation of soils at this site provide the basis for
NFA status.

PCB-37 (East of Building 662):

Approximately 85.1 yd® of soil were removed from the east side of Building 662 using backhoes,
front-end loaders, bobcats and hand shovels during the month of July 1996. Method 8080 analysis
of destructive concrete samples collected verify that all concrete areas were clean. The PCB-37
site was confirmed at <25 ppm PCBs by weight in soil using EPA Method 8080. The
confirmation of remediation of soils at this site provide the basis for NFA status.

3.2 Quality Control Samples

Duplicate, split, smear, and method blank samples were collected in accordance with the Final
SAP (RMRS 1995a). The results for these samples as indicators of the quality of the sampling
and analysis in support of remediation activities is discussed for each of these sample type. The
quality assurance/quality control samples will be further evaluated with the validated data for
usability with respect to precision, accuracy, representativeness, comparability, and completeness
and submitted as an addendum to this report.

As indicated in Table 3-2, duplicates were collected at a minimum of 1 per site or at an
approximate frequency of 1 for every 10 samples. The duplicates were analyzed by Draft Method
4020 as an indicator of the precision of the measurement. A comparison of the duplicate results
indicate that method produced precise (i.e., reproducible) measurements.

Split samples were collected and analyzed by Method 8080 to confirm the measurements obtained
from the Draft Method 4040 results. The 86 split samples are identified in column four of Table
3-2, Method 8080 Soil Results. Comparison of the Method 8080 results with the Draft Method



Rocky Mountain Remediation Services RFARMRS-97-044
Completion Report Revision: 0
PCB Removal Project Page: 9

4020 results indicate that the Draft Method adequately represent the concentrations at the
remediation sites with only one exception. Out of the 86 split samples analyzed, sample
SS00206RM showed an inconsistency between the two methods with a 12 ppm concentration
detected via Method 8080 and a less than 10 ppm observation made using Draft Method 4020.
PCB Site 25 is the only site affected by this inconsistency. As indicated on Table 3-2, five other
split samples collected at PCB Site 25 indicate levels well below the 10 ppm target remediation
goal and the 25 ppm guidance level.

Smear samples were collected by wiping the sampling equipment with a 10 by 10 centimeter wipe
saturated with methanol. The smear sample results are an indication of cross-contamination and
the potential for positive bias in the sample results. A total of 72 smear samples were collected.
Of the 72 smears, 2 samples showed a positive result (i.e., greater than 10 ppm). A positive result
for a smear sample could indicate that the concentrations in the samples associated with the smear
were potentially positively biased. The effect of positive bias on the samples is a potential false
positive result. The site associated with the two smear samples is PCB Site 37. As indicated on
Table 3-2, the site was remediated until levels below the 25 ppm were achieved. As a result, the
effect of the positive bias is considered negligible.

For all data reported, none of the method blanks analyzed by Draft Method 4020 had positive
detections. A total of 79 method blank samples to assess the potential for positive bias in the
sample results. The method blank samples were analyzed by Draft Method 4020. Of the 79
method blank results, 77 were negative (i.e, less than 10 ppm). Two of the method blank samples
indicated positive (i.e., greater than 10 ppm) results. A positive result for a method blank could
indicate that the concentrations in the samples were potentially positively biased. The effect of
positive bias on the samples is a potential false positive result. The site associated with the two
method blank samples with positive results is PCB Site 21. As indicated on Table 3-2, the site
was remediated until levels below 25 ppm were achieved. Therefore, the effect of the positive
bias is considered negligible.

3.3 Summary of Remediation Activities

The volume of soil and concrete excavated for each location is summarized in Section 4.0 and
presented in Table 4-1. All of the remediation sites were confirmed to be less than 10 ppm PCBs
by weight with the exception of site PCB-37 which is confirmed to be less than 25 ppm and site
PCB-21 which was halted for safety reasons at approximately 17 feet. Contaminated soil and
concrete was shipped to an EPA-approved, TSCA-licensed chemical waste landfill in Kettleman,
California for final disposal. In most cases, concrete samples collected from the old transformer
pads were well below the 25 ppm cleanup level, and soil contamination could be removed within
an approximate 4 foot depth. All of the excavations were reclaimed to their original condition
which included placement and compaction of structural grade fill material. The structural fill was
sampled for PCBs using Method 8080 on two occasions (see Table 3-2, page 17).
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Table 3-1. PCB Post-Removal Levels in Soil'
Location Location Sﬁgﬁ Aroz;;;;n 1)248 Aroz:lor 1254 | Aroclor 1260
Code ppm) (ppm)
PCB-10 555/558 SS00033RM U 1.3
PCB-12/13 661/675 SS00455RM 8] 0.7
PCB-17 883 SSO00090RM 3.1 U 8]
PCB-20 515/516 SS00011RM U 0.9
PCB-21 776 SS00533RM U 70.0
PCB-23 559 SS00132RM 2.4 0.6 u
PCB-24 708 SS00301RM 32 8]
PCB-25 707 SS00206RM 7.0 5.0
PCB-26 750 SS00162RM 5.9
PCB-33 371 SS00002RM U
PCB-37 662 SS00569RM 12 U 3.1
PCB-37 662 SS00616RM U 2.5 0.6

"Maximum concentrations
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Table 3-2. Comprehensive Data Summary Method 8080 and 4020
Samples Collected Per Site.

Method 8080 Method 8080 Method 4020
PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-10 CTO00021EG U
PCB-10 CT00022EG U
PCB-10 CTO0023EG U
PCB-10 CTO0024EG .04
PCB-10 CTO0025EG U
PCB-10 SS00021RM <10
PCB-10 SS00022RM <10
PCB-10 SSO00024RM <10
PCB-10 SS00025RM <10
PCB-10 SS00026RM .05 <10
PCB-10 SS00027RM <10
PCB-10 SS00028RM U <10
PCB-10 SS00029RM <10
PCB-10 SS00032RM <10
PCB-10 SS00033RM 1.30 <10
PCB-10 SS00034RM(dup) <10
PCB-12/13 CTO00037RM U
PCB-12/13 CTO0038RM U
PCB-12/13 CTO0039RM .07
PCB-12/13 CTO0040RM U
PCB-12/13 CT00041RM U
PCB-12/13 CTO0042RM U
PCB-12/13 CTO0076RM .08
PCB-12/13 CTO0081RM U
PCB-12/13 SS00426RM <10
PCB-12/13 SS00427RM <10
PCB-12/13 SS00428RM(dup) <10
PCB-12/13 SS00429RM <10
PCB-12/13 SS00430RM .12 <10
PCB-12/13 SS00431RM <10
PCB-12/13 SS00432RM <10
PCB-12/13 SS00433RM <10
PCB-12/13 SS00434RM .46 <10
PCB-12/13 SS00435RM <10
PCB-12/13 SS00436RM <10
PCB-12/13 SS00437RM 44 <10
PCB-12/13 SS00438RM .18 <10
PCB-12/13 SS00439RM <10
PCB-12/13 SS00440RM <10
PCB-12/13 SS00441RM U - <10
PCB-12/13 SS00442RM <10
PCB-12/13 SS00443RM <10
PCB-12/13 SS00444RM <10
PCB-12/13 SS00445RM <10
PCB-12/13 SS00446RM(dup) <10
PCB-12/13 SS00447RM .27 <10
PCB-12/13 SS00448RM <10
PCB-12/13 SS00449RM <10
PCB-12/13 SS00450RM U <10
PCB-12/13 SS00451RM <10
PCB-12/13 SS00452RM <10
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Method 8080 Method 8080 Method 4020
PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-12/13 SS00453RM <10
PCB-12/13 SS00454RM <10
PCB-12/13 SS00455RM .67 <10
PCB-12/13 SS00456RM <10
PCB-12/13 SS00457RM <10
PCB-12/13 SS00458RM <10
PCB-12/13 SS00459RM <10
PCB-12/13 SS00460RM .11 <10
PCB-12/13 SS00461RM(dup) <10
PCB-12/13 SS00462RM <10
PCB-12/13 SS00463RM 42 <10
PCB-12/13 SS00464RM .27 <10
PCB-12/13 SS00465RM <10
PCB-12/13 SS00466RM <10
PCB-12/13 SS00467RM <10
PCB-12/13 SS00468RM <10
PCB-12/13 SS00469RM <10
PCB-12/13 SS00470RM(dup) <10
PCB-12/13 SS00471RM <10
PCB-12/13 SS00472RM <10
PCB-12/13 SS00473RM .28 <10
PCB-12/13 SS00474RM <10
PCB-12/13 SS00475RM <10
PCB-12/13 SS00476RM <10
PCB-12/13 SS00477RM .13 <10
. PCB-12/13 SS00478RM <10
PCB-12/13 SS00479RM(dup) <10
PCB-12/13 SS00480RM <10
PCB-12/13 SS00481RM .34 <10
PCB-12/13 SS00482RM <10
PCB-12/13 SS00483RM <10
PCB-12/13 SS00484RM <10
PCB-12/13 SS00485RM <10
PCB-17 CTO0014EG 12
PCB-17 CTO0015SEG .13
PCB-17 CTO00016EG 3.60
PCB-17 SSO00065RM <10
PCB-17 SS00068RM <10
PCB-17 SSO00070RM 2.70 <10
PCB-17 SS00071RM <10
PCB-17 SS00073RM <10
PCB-17 SS00074RM <10
PCB-17 SS00079RM .30 <10
PCB-17 SSO00080RM <10
PCB-17 SS00083RM <10
PCB-17 SS00084RM <10
PCB-17 SS00085RM(dup) <10
PCB-17 SS00087RM <10
PCB-17 SSO00088RM <10
PCB-17 SS00089RM <10
PCB-17 SSO00090RM 3.10 <10
PCB-17 SSO00091RM <10
PCB-17 SS00092RM : <10
PCB-17 SS00093RM <10
PCB-17 SS00094RM 1.30 <10
. PCB-17 SS00095RM(dup) 1.80 <10

\



Rocky Mountain Remediation Services RRRMRS-97-044
. Completion Report Revision: 0
PCB Removal Project Page: 13
Method 8080 Method 8080 Method 4020

PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-17 SS00096RM <10
PCB-17 SS00097RM 47 <10
PCB-17 SS00098RM <10
PCB-17 SSO00099RM <10
PCB-17 SS00101RM <10
PCB-17 SS00102RM <10
PCB-20 CT00035EG .73
PCB-20 CT00036EG .86
PCB-20 SS00011RM .93 <10
PCB-20 SS00012RM <10
PCB-20 SS00013RM <10
PCB-20 SS00014RM <10
PCB-20 SS00015SRM <10
PCB-20 SS00016RM .14 <10
PCB-20 SS00017RM <10
PCB-20 SS00018RM <10
PCB-20 SS00019RM <10
PCB-20 SS00040RM(dup) <10
PCB-21 CTO0001EG U
PCB-21 CTO00002EG .10
PCB-21 CTO0003EG 56.0
PCB-21 SS00295RM >10
PCB-21 SS00349RM >10

. ’ PCB-21 SS00350RM (dup) <10
PCB-21 SS00351RM <10
PCB-21 SS00352RM 3.10 <10
PCB-21 SS00353RM <10
PCB-21 SS00355RM <10
PCB-21 SS00359RM .23 <10
PCB-21 SS00363RM <10
PCB-21 SS00364RM .80 <10
PCB-21 SS00367RM .24 <10
PCB-21 SS00368RM <10
PCB-21 SS00371RM <10
PCB-21 SS00372RM <10
PCB-21 SS00375RM <10
PCB-21 SS00376RM <10
PCB-21 SS00379RM(dup) <10
PCB-21 SSO0405RM <10
PCB-21 SS00407RM <10
PCB-21 SS00411RM <10
PCB-21 SS00413RM <10
PCB-21 SS00415RM <10
PCB-21 SS00416RM <10
PCB-21 SS00417RM <10
PCB-21 SS00418RM <10
PCB-21 SS00419RM <10
PCB-21 SS00421RM <10
PCB-21 SS00422RM <10
PCB-21 SS00423RM <10
PCB-21 SS00495RM 4.10
PCB-21 SS00497RM 3.19 <10
PCB-21 SS00498RM .94 <10
PCB-21 SS00500RM .80 <10

. PCB-21 SS00525RM <25
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PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-21 SS00526RM 11.0 <25
PCB-21 SS00527RM <25
PCB-21 SS00528RM <10
PCB-21 SS00529RM <10
PCB-21 SS00531RM 5.70 <10
PCB-21 SS00532RM <25
PCB-21 SS00533RM 70.0 >25
PCB-21 SS00534RM 46.0 >25
PCB-21 SS00535RM 46.0 >25
PCB-21 SS00536RM(dup) >25
PCB-21 SS00537RM 49.0 >25
PCB-21 SS00538RM 56.0 >25
PCB-21 SS00539RM 15.0 >25
PCB-23 CTO0004EG .04
PCB-23 CTO0005SEG U
PCB-23 CTOO006EG U
PCB-23 CTO0007EG U
PCB-23 SS00131RM <10
PCB-23 SS00132RM 2.98 <10
PCB-23 SS00133RM <10
PCB-23 SS00134RM <10
PCB-23 SS00135RM <10
PCB-23 SS00138RM <10
PCB-23 SS00140RM <10
PCB-23 SS00141RM <10
PCB-23 SS00142RM <10
PCB-23 SS00144RM <10
PCB-23 SS00145RM .06 <10
PCB-23 SS00146RM(dup) <10
PCB-23 SS00147RM <10
PCB-23 SS00149RM <10
PCB-23 SS00150RM 42 <10
PCB-23 SS00151RM <10
PCB-23 SS00152RM <10
PCB-23 SS00153RM <10
PCB-23 SS00154RM <10
PCB-23 SS00155RM(dup) <10
PCB-23 SS00156RM <10
PCB-23 SS00157RM <10
PCB-23 SS00197RM .46 <10
PCB-23 SS00198RM <10
PCB-23 SS00199RM <10
PCB-23 SS00201RM <10
PCB-23 SS00202RM <10
PCB-23 SS00203RM .09 <10
PCB-23 SS00204RM <10
PCB-23 SS00205RM(dup) <10
PCB-23 SS00264RM <10
PCB-23 SS00265RM .11 <10
PCB-23 SS00266RM ~ <10
PCB-23 SS00267RM <10
PCB-23 SS00268RM <10
PCB-24 CTO000SEG U
PCB-24 CTOO0009EG U
PCB-24 CTO0010EG U
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PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-24 SS00255RM <10
PCB-24 SS00256RM .04 <10
PCB-24 SS00257RM <10
PCB-24 SS00258RM U <10
PCB-24 SS00259RM <10
PCB-24 SS00260RM <10
PCB-24 SS00261RM <10
PCB-24 SS00262RM <10
PCB-24 SS00263RM(dup) <10
PCB-24 SS00298RM <10
PCB-24 SS00299RM <10
PCB-24 SSO00300RM <10
PCB-24 SS00301RM 3.20 <10
PCB-24 SS00302RM <10
PCB-24 SS00305RM 2.10 <10
PCB-24 SS00309RM <10
PCB-24 .- SS00310RM 32 <10
PCB-24 SS00311RM <10
PCB-24 SS00312RM <10
PCB-24 SS00313RM <10
PCB-24 SS00314RM <10
PCB-24 SS00315RM <10
PCB-24 SS00316RM U <10
PCB-24 SS00317RM <10
PCB-24 SS00318RM <10
. PCB-24 SS00319RM .58 <10
PCB-24 SS00320RM(dup) <10
PCB-25 SS00172RM - <10
PCB-25 SS00173RM <10
PCB-25 SS00174RM <10
PCB-25 SS00175RM <10
PCB-25 SS00176RM <10
PCB-25 SS00177RM 1.10 <10
PCB-25 SS00178RM <10
PCB-25 SS00179RM <10
PCB-25 SS00183RM <10
PCB-25 SS00184RM ' <10
PCB-25 SS00185RM 1.39 <10
PCB-25 SS00186RM <10
PCB-25 SS00187RM <10
PCB-25 SS00188RM <10
PCB-25 SS00191RM(dup) <10
PCB-25 SS00195RM <10
PCB-25 SS00198RM <10
PCB-25 SS00206RM 12.0 <10
PCB-25 SS00207RM <10
PCB-25 SS00208RM <10
PCB-25 SS00209RM <10
PCB-25 SS00210RM <10
PCB-25 SS00211RM <10
PCB-25 SS00212RM 2.05 <10
PCB-25 SS00213RM 2.06 <10
PCB-25 SS00214RM <10
PCB-25 SS00215RM <10
PCB-25 S$S00216RM(dup) <10
‘ PCB-25 SS00217RM .53 <10

;@
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Location Numbers (ppm) (ppm) (ppm)
PCB-25 SS00218RM <10
PCB-25 SS00219RM <10
PCB-25 SS00220RM <10
PCB-25 SS00221RM <10
PCB-25 SS00222RM <10
PCB-26 CTO0011EG U
PCB-26 CTO00012EG .03
PCB-26 CTO00013EG U
PCB-26 SS00103RM <10
PCB-26 SS00104RM <10
PCB-26 SS00106RM <10
PCB-26 SS00108RM .16 <10
PCB-26 SS00109RM <10
PCB-26 SS00110RM <10
PCB-26 SS00114RM <10
PCB-26 SS00118RM <10
PCB-26 SS00123RM <10
PCB-26 SS00124RM <10
PCB-26 SS00125RM <10
PCB-26 SS00126RM : <10
PCB-26 SS00127RM <10
PCB-26 SS00128RM <10
PCB-26 SS00130RM(dup) <10
PCB-26 SS00158RM <10
. PCB-26 SS00160RM .65 <10
PCB-26 SS00161RM <10
PCB-26 SS00162RM 5.90 <10
PCB-26 SS00163RM <10
PCB-26 SS00164RM <10
PCB-26 SS00165RM .09 <10
PCB-26 SS00166RM <10
PCB-26 SS00167RM <10
PCB-26 SS00168RM 2.80 <10
PCB-26 SS00169RM(dup) <10
PCB-26 SS00170RM 2.30 <10
PCB-26 SS00171RM U <10
PCB-33 CTO0029EG .21
PCB-33 CTO0030EG 1.30
PCB-33 CTO0031EG .21
PCB-33 CTO00032EG U
PCB-33 SS00001RM <10
PCB-33 SS00002RM 9] <10
PCB-33 SS00004RM U <10
PCB-33 SS00005RM <10
PCB-33 SS00007RM <10
PCB-33 SS00010RM(dup) <10
PCB-37 CTO00S1EG U
PCB-37 CTO00052EG U
PCB-37 CTO0053EG U
PCB-37 CTO0054EG U
PCB-37 CTO0055EG .24
PCB-37 CTO0056EG U
PCB-37 CTO005S7EG 1.40
. PCB-37 CTO0058EG U
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PCB-37 CTO00S9EG U
PCB-37 CTOO060EG U
PCB-37 CTO0061EG U
PCB-37 CTO0062EG U
PCB-37 CTO0063EG U
PCB-37 CTO0064EG U
PCB-37 CTO00065EG(dup) U
PCB-37 CTO0066EG U
PCB-37 CTO0067EG U
PCB-37 CTO0068EG U
PCB-37 CTO0069EG U
PCB-37 CTO0070EG U
PCB-37 CTO00071EG U
PCB-37 CT00072EG(dup) U
PCB-37 CTO00073EG U
PCB-37 CTO00074EG U
PCB-37 SS00540RM <10
PCB-37 SS00541RM <10
PCB-37 SS00542RM <10
PCB-37 SS00543RM <10
PCB-37 SS00544RM(dup) <10
PCB-37 SS00545RM U <10
PCB-37 SS00546RM .38 <10
PCB-37 SS00547RM <10
PCB-37 SS00548RM U <10
. PCB-37 SS00549RM <10
PCB-37 SS005SORM <10
PCB-37 SS00551RM <10
PCB-37 SS00552RM <10
PCB-37 SS00553RM .11 <10
PCB-37 SS00554RM <10
PCB-37 SS00555RM <10
PCB-37 SS00556RM U <10
PCB-37 SS00557RM <10
PCB-37 SS00558RM <10
PCB-37 SS00559RM <10
PCB-37 SS00560RM <10
PCB-37 SS00561RM <10
PCB-37 SS00562RM <10
PCB-37 SS00563RM U <10
PCB-37 SS00564RM <10
PCB-37 SS00565RM(dup) <10
PCB-37 SS00566RM <10
PCB-37 SS00567RM - <10
PCB-37 SS00568RM <10
PCB-37 SSO00569RM 4.30 <25
PCB-37 SS00570RM <25
PCB-37 SS00571RM <25
PCB-37 SS00572RM .20 <10
PCB-37 SS00574RM <10
PCB-37 SS00576RM <10
PCB-37 SS00577RM <10
PCB-37 SS00578RM 77 <10
PCB-37 SS00579RM <10
PCB-37 SS00580RM <10
PCB-37 SS00581RM <10
. PCB-37 SS00583RM .24 <10
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PCB-37 SS00584RM <10
PCB-37 SSO0S85RM .10 <10
PCB-37 SSO0586RM <10
PCB-37 SS00587RM <10
PCB-37 SS00588RM <10
PCB-37 SS00589RM <10
PCB-37 SS00590RM <10
PCB-37 SS00591RM U <10
PCB-37 SS00592RM <10
PCB-37 SS00593RM(dup) <10
PCB-37 SS00594RM <10
PCB-37 SS00595RM <10
PCB-37 SS00596RM <10
PCB-37 SS00597RM <10
PCB-37 SS00598RM <10
PCB-37 SS00599RM <10
PCB-37 SS00600RM U <10
PCB-37 SS00601RM <10
PCB-37 SS00602RM <10
PCB-37 SS00603RM 9] <10
PCB-37 SS00604RM <10
PCB-37 SS00605RM <10
PCB-37 SS00606RM <10
PCB-37 SS00607RM (dup) <10
PCB-37 SS00608RM <10
PCB-37 SS00609RM U <25
PCB-37 SS00610RM <10
PCB-37 SS00611RM <10
PCB-37 SS00612RM .59 <10
PCB-37 SS00613RM <10
PCB-37 SS00614RM <10
PCB-37 SS00615RM <10
PCB-37 SS00616RM 3.06 <25
PCB-37 SS00617RM <25
Fill Material SS00020RM U
Fill Material SS00254RM U

Sample Number prefixes

CT = Concrete

SS = Soil

U =not detected



Rocky Mountain Remediation Services RIARMRS-97-044
Completion Report Revision: 0
PCB Removal Project Page: 19

40  Waste Disposal

Approximately 500 yd’® of contaminated soil and concrete was excavated from all of the sites and
shipped to an EPA-approved, TSCA-permitted chemical waste landfill in Kettleman, California. In
addition to the contaminated soil and concrete waste, Personal Protective Equipment (PPE) waste
and immunoassay residual lab wastes were also shipped to Kettleman.

Concrete and/or asphalt from PCB Site 17 (near Bldg. 883), PCB Site 23, (northeast corner of
Bldg. 559), PCB Site 24 (west of Bldg. 708), and PCB Site 26 (east of Bldg. 750) was shipped
to the Rocky Flats onsite landfill for disposal. This overlying material was sampled using Method

. 8080 and removed to facilitate the excavation of underlying contaminated soils. All of the

destructive samples collected from the above mentioned sites were <10 ppm PCBs. Table 4-1
shows the volume of PCB contaminated waste generated per site.

Table 4-1. PCB-Contaminated Waste Removed Per Site.

Site Soil Removed (yd3) Concrete Removed (yd3)

PCB-10 (555/558‘Substation) 4.3 0
PCB-12/13 (661/675 Substation) 46.7 0
PCB-17 (Bldg. 883) 22.1 2 (asphalt) + 8.5 (concrete)
PCB-20 (515/516 Substation) 5.8 0
PCB-21 (Bldg. 776) 177 10.7
PCB-23 (Bldg. 559) 27.2 2.5
PCB-24 (Bldg. 708) 24.1 1.5
PCB-25 (Bldg. 707) 64.8 0
PCB-26 (Bldg. 750) 12.1 8.0
PCB-33 (Bldg. 371) 1.08 0
PCB-37 (Bldg. 662) 85.1 0

TOTAL 470.8 33.2
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5.0 Conclusions

The PCB remediation was performed in accordance with the Final PAM, PCB Remediation
(DOE 1995), Final SAP, (RMRS 1995a), and Final Project-Specific Health and Safety Plan
(RMRS 1995b). Eleven PACs, which correspond to 13 of the originally designated PCB sites
(EG&G 1991), were remediated to below 25 ppm total PCB standard. As a result, these sites
were submitted for proposed No Further Action (NFA) status in the Annual Update for the
Historical Release Report (DOE 1996b). These sites will be officially closed under the Industrial
Area OU ROD.

PCB concentrations in two areas at PCB Site 21 (approximately 0.23 yd® total) remain at levels
greater than 10 ppm, but less than 25 ppm. Six attempts to adequately remediate PCB Site 21
were made. One small area (approximately 1.1 yd®) remains at 70 ppm PCBs. The excavation
progressed to a depth of 17 feet and, due to physical constraints of the equipment and health and
safety concerns, additional excavation at PCB Site 21 was ceased. The Industrial Area OU ROD
will also address PCB Site 21 at which residual concentrations above the 25 ppm standard remain.

Approximately 2,000 field screening samples were collected a.I}i,analyzed during the course of the
project resulting in significant cost savings over conventional laboratory analysis. Utilization of
SW-846 Draft Method 4020 allowed remediation activities to continue while samples were being
analyzed on location in a mobile laboratory. The approach also included targeting a 10 ppm
remediation goal to assure that the 25 ppm cleanup standard was achieved. Final verification split
samples and quality control samples were collected under accepted MRI protocols once the 4020
screens showed less than 10 ppm. Final cleanup verification samples were analyzed using EPA
Method 8080 (see Appendix B). The MRI site verification sampling grids, EPA Method 8080
analysis, and specific MRI guidance documentation utilized in executing the project are included
as appendixes. The validation results will be evaluated for data usability as part of the quality
control for the project and submitted as an addendum to this report. All of the remediation sites
addressed in this completion report were restored to, at a minimum, their original condition.
There were no injuries during this project.
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sample numbers ’ T

SRR RMH




SS00462RM
°
SS00450RM* Aroclor 1016: U
SS00449RM Aroclor 1221: U
© SS00461RM (dup) Aroclor 1232: U
Aroclor 1242: U
. Aroclor 1248: U
Aroclor 1254: U
r=167" Aroclor 1260: U
s=50.1"
=43.4"
u=43 $S0Q452RM
°
SS00451RM
SS00454RM
® SS00453RM
344" SS00456RM
°
SS00455RM* Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
° Aroclor 1254: U
SS00457RM Aroclor 1260: '0.67 ppm
A
SS00458RM
® | ss00460RM* Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
. . _ Aroclor 1242: U
@ SS00459RM Aroclor 1248: U
‘Aroclor 1254: U
Aroclor 1260: 0.11 ppm
82"
Note;
. All samples are <10ppm PCBs by immunoassay analysis.
- . REV. NO. DATE: FILENAME:
* LEGEND: A 4/3/96 66 1MRI4
A . @ Sample Point -

N . L. o :
P _ -Split Sample R
./ U oMot detected PCB-12)13 (}SRItI)) tutYOUTsel 675
© .. SS...RM are RFEDS /13 (Substation / )

. sample numbers
DRWN: CHKD: CHARGE NO.:
- RMH CLB - 38811800;




Y

SS00463RM*
Aroclor 1016: U
L4 Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: 0.42 ppm
SS00464RM* Aroclor 1016: U
° Aroclor 1221: U
Aroclor 1232: U
Py Aroclor 1242: U
Aroclor 1248: U
Aroclor -1254: U
S500465RM Aroclor 1260: 0.27 ppm
SS00466RM
[: ]
SS00468RM @
-]
S500467RM
r=222"
5=66.7"
u=57.7"
SS00A69RM
SSO70RM
5500477RM* Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
. Aroclor 1242: U
Aroclor 1248: U
SS0Q472RM Aroclor 1254: U
Aroclor 1260: 0.28 ppm
SY00474RM
10'-9"~ .
All samples are <10ppm PCBs by immunoassay uﬁalysis.l ‘ : . e
REV. NO. DATE 'FILEN_A_ME:
LEGEND: A 8/20/96 661MRI5. .

® Sample Point
¢ Split Sample
U Not .detected

sample numbers

SS....RM are RFEDS




7'-11"

® Samb}e Point
/ *" Split Sample

/UL Nt deteéted
'SS....RM 'are RFEDS
sarnple numbers

19'-9
@ ®
SS00475RM (]
SS00476RM
SS00477RM*
. \
$S00478RM . ® I~ Aroclor 1016: U
SS00479RM (dup) SS00480RM Aroclor 1221: U
. i Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
: Aroclor 1254: U
[ Aroclor 1260: 0.13 ppm
SS00481RM*
SS00483RM
(]
\—Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
. Aroclor 1260: 0.34 ppm
Note:
All samples are <10ppm PCBs by immunoassay analysis.
REV. NO. DATE: FILENAME:
LEGEND: A 8/20/96 '661MRI6.

MRI GRID LAYOUT

PCB-12/13 (Substatlon 66 675)

DRWN:

RMH

.. CHKD:

CLB. -

CHARGE NO.:

3881 1800




22557

LEGEND:
——

TT
Ll
H
|

1t

NOTE:

Soil /Concrete Removed

BERM

CONCRETE PAD

GRATE

SUPPORT FOR
OVERHEAD

ACTIVE TRANSFORMER

OVERHEAD BUS
(APPROX. 10" HIGH)

ASPHALT ALL AROUND BOTH
CONCRETE PADS.

REVISION NO.:

DATE:
A 3/11/96

ACAD FILE: .. -
883pPCB17+

SITE SURVEY FOR '
 REMEDIATION: OF PCBs' -
PCB SITE #17 .

DRWN:| CLIENT: PROJECT No: -

> feet RMH RFETS 98806300 -
CHKD: | LOCATION: FIGURE NO& -
IR GOLDEN, CO ;




Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 2.7 ppm
Aroclor 1254: U
Aroclor 1260: U
SS00087RM
4 SSPOOBERM
<
4
a4 .
. 5500089RM Aroclor 1016: U
o /—Aroclor 1221: U
SS00090RM* Aroclor 1232: U
Aroclor 1242: U
2, r=161" Aroclor 1248: 3.1 ppm
' SS00085RM(dwyp) s=48.3" Aroclor 1254i u
« 50009 1RM u=41.86" Aroclor 1260: U
SS00092RM
« SS00068RM *SS00093RM
*+ SSO0070RM*
S00070RM . /-—Aroclor 1016: U
A Aroclor 1221: U
234 SS00071RM Aroclor 1232: U
SSO0094RM® Aroclor 1242: U .
¢ Aroclor 1248: 1.3 ppm
SS00095RM*(dup) Aroclor 1254: U
« SS00073RM *SS00096RM Aroclor 1260: U
*SS00074RM
¢ SSO0097RM* - \
Aroclor 1016: U
+ S500098RM Aroclor 1221: U
' Aroclor 1232: U
» SS00079RM* * Aroclor 1242: U
SS00D99RM Aroclor 1248: 1.8 ppm
Aroclor 1254: U
* 5500080RM Aroclor 1260: U
’ » SS00102RM
'+ SS00083RM SS00101RM
SS000B4RM \
—Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 0.47 ppm
219 Aroclor 1254: U
Aroclor 1260: U
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 0.30 ppm Note: ’ X A
Aroclor 1254: U All samples are <10ppm PCBs' by immunoassay analysis.
‘Aroclor 1260: U . : : B
. REV. NoO. DATE: . FILENAME:
} LEGEND: A 3/5/96 .| B83MRI
4 . @ Sample Point RV
N . .
_ L Split Sample
- . / U Not detected
SS.....RM' are RFEDS
sample numbers
0 . =2 DRWN:" _CHKD: ] T
- " RMH™ CLB - " '98806300 - . .




.-+ LEGEND: /\
i. C—— BERM '

[ 1 concrere sus

'SUPPORT BRACE
OR M oo GVERHEAD

A~ ACTIVE TRANSFORMER

UTILITY

. | COVER

SCARIFIED

Soil Removed

_ PCB Site #20

P

/
utiLity @
LAMP POLE
4' DIA WOODEN COVER GRAVEL WITH SOME A
VEGETATION=NO
APPARENT.-STAINING
REVISION NO.: DATE
# A | '3/12/96 | 515PCBZO32
ik B /N o SOIL REMOVED FROM
| b '(5 YR ’(>--' P i . : 8 PCB. SITE #20 ’
i N ' A ’ A ' ‘ DETD: [ CLENT: PROJECT WO
| VR ‘ ST C ' | RMH| RFETS | 98806300
R crgx'o I.OCATION . FIGURE NO.:
BB ‘GOLDEN, co




.

® SS00012RM

® SS00019RM

SS0001 1RM®

r=79.25"
ﬁigé"

SS00013RM
SS00040RM

5300017RM

* SS00016RM*

* SSO00015RM

® SS00014RM

o SSO00018RM

108~

1
1
1
1
1
1
1

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

-

xAroclor

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

1
1
1
1
1
1
1

Note;

All samples are <10ppm PCBs

by immunoassay analysis.

016:
221:
232:
242:
248:
254:
260:

ccccccc

.14 ppm

016:
R21:
232:
242:
248:
254:
260:

ccccacac

.93 ppm

LEGEND:

[::] SarAx}Ple‘_ P.oix';

REV. NO.

DATE:
3/11/96

FILENAME: -
515MRI

MRI GRID LAYOUT

PCB-20 (515/516 Substatlon)

" DRWN:

“ "RMH

CH»I.(I‘):
. CL_B

CHARGE NO.; -

68806300




g LECEND: w
s ) BERM

E:\ concee 70

1) unuTY POLE

AN [RANSFORMER
~NYY

NOTE:
ROAD RUNS SOUTH AND -EAST OF
CORCRETE PAD AND SLOPES 4-8
N HEIGHT TO THE ROADS.

@

SOIL. AND CONCRETE 10 BE
REMOVED 25'%30°



®

a8

..

Aroclor 1016:
Aroclor 1221:
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:
Aroclor 1260:

Aroclor 1016:
Aroclor 1221:
- Aroclor 1232:
Aroclor 1242:
‘Aréclor 1248:
Aroclor 1254:
Aroclor 1260:

cccéca

Aroclor 1016;
Aroclor 1221: 5.0 ppm
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:

~——Aroclor 1260:

-

Aroclor 1016:
Aroclor 1221:
Aroclor 1232: .
! ppm roclor 1242:
Aroclor 1248,
Aroclor 1254:
Aroclor H

weecocoa”

Aroclor 1018:
Aroclor 1221%:
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:
Aroclor 1260:

ccccaa

o

.23 ppm

cccocccacg

o

.7 ppm

roclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

SS00349RM
SS00350RM

Aroclor
Aroclor

SS00352RM* SS00352RM

SSO0295RM\ -~ @ ® SSO0526RM*

SS0036
@

SS00B51RM ® @/ ssoosaghy ®

Aroclor
Aroclor
Aroclor
Aroclor

SSO00539RM*® & &

: @
SS00405RM SSO0S31RM* / <50 407RM
Aroclor
Aroclor
SS00355RM Aroclor

SS00525RM
SS00379RM (dup) ® SS00527FM Aroclor
Aroclor
Aroclor

Aroclor

SS00495RM* ®

Aroclor

SS00411RM SS00498RM*
® ®
00534RM*

SS00359RM*
® SSO053FRN

SS00

SSO00364RM*
@

37RM*
@

Aroclor
Aroclor

S860538RM*

3RM
Aroclor

Aroclor

SS00417RM 33004 19RM Q500RM*

® SSO ! 18RM

7RM* ®
ssoogs SS00368RM

0399RM

SS00421RM
@

Aroclor
Aroclor
Aroclor

Aroclor

Aroclor

Aroclor
; Aroclor

Aroclor
Aroclor
Aroclor
Aroclor

SS00372RM

SS00371RM ®
@

037
SS00375RM SS00376RM
® @

Aroclor-

XAroclor 1016:

Aroclor 1221:
Aroclor 1232:
Aroclor 1242:

Aroclor 1248: .

Aroclor 1254:

Aroclor 1260:
Aroclor

1016:
1221
1232:
1242:
1248:
1254:
1260:

1016:
1221:
1232:
1242:
1248:
1254:
1260:

10186:
1221:
1232:
1242:
1248:
1254:
1260:

1018:
1221:
1232:
1242:
1248:
1254:
1260:

Aroclor 1016:
Aroclor 1221:

1232:

SSOP535RM* Aroclor 1ags
@SS0P536RM(dup) Aroclor 1248:
. ] 254:
SS00415RM  $S00416RM Aroclor 1380:

1016

it L] ® . T~ Aroclor 5
1221:

1232:

Aroclor 1242:

1248:

Aroclor 1254:

1260:

ccccca

56.0

1016:
1221:
1232:
1242:
1248:
1254:
1260:

1018:
1221:
1232:
1242:
1248:
1254:
1260

Aroclor :
M‘oﬂor :
Aroclor 1016:

Aroclor 1221:
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:

cca

jod =1 =1~

ppm

ccccea’

=]

Aroclor 1260:-

Note: - P .
All samples are <25ppm PCBs by immunoassay analysis unless otherwise noted.

1.0 ppm

.19 ppm

.0 ppm

.94 ppm

Aroclor 1016:
Aroclor 1221:
Aroclor 1232:
. Aroclor 1242:
Aroclor 1248:
Aroclor 1254:
Aroclor 1260:

coccca

(=]

.80 ppm

ccaocac

49.0 ppm

.80 ppm

ccaecc

(=]

.24 ppm

REV. NoO. DATE:

... LEGEND: A 8/13/96

FIL.ENAME:
776MRI

g ,..‘_'@‘F,Sqﬁmpléfi Poipt‘ 5
/.2 Split Sample

/" . U -Not detected

- "SS....RM are RFEDS
-sample ‘numbers

MRI GRID LAYOUT 7
PCB—21 (NW of Bldg, /776) .

RMH, - CLB -

‘98806300




LEGEND:
[C——— BERM

CONCRETE PAD

DOOR 4

v~ ACTIVE TRANSFORMER

O SUPPORT FOR
OVERHEAD

~ T 2T OVERHEAD BUS

) STAND PIPE

N\

Soil/Concrete Removed

NEW TRANSFORMER

REVISION ﬁO.: DATE: ‘| ACAD FILE:
A 3/14/96 559PCB23

SITE SURVEY”“

AN

DRWN: y
RMH |*7 &
CHKD
CLB’




Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 2.4 ppm
Aroclor 1254: 0.58 ppm
e §5001 Aroclor 1260: U Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 0.46 ppm
Aroclor 1254: U
Aroclor 1260: U
* SS00132RM* e  SS00133RM « SS00 M Aroclor 1016: U
$S00155. (dup) Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
550026 SSO00265RM* Aroclor 1248: 0.11 ppm
Aroclor 1254: U
Aroclor 1260: U
N Aroclor 1016: U
\ 6RM  « 5500138R Aroclor 1221: U
: Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 0.096 ppm
Aroclor 1254 U
S00268RM Aroclor 1260: U
-7 * SS00141RM *S500142RM
: ¢ 7 .
SS00205RM (dup) s=48.6" .
u=42.1 Aroclor 1016: U
' Aroclor 1221: U
Aroclor 1232: U
. Aroclor 1242: U
5500144RM SS00145RM® . Aroclor 1248: 0.085 ppm
SS00146RM Aroclor 1254: U
SS00156RM (dup) S500147RM Aroclor 1260: U
Aroclor 1016: U
Aroclor 1221: U
Aroclor.1232: U
. & SSO0149RM — Aroclor 1242: U
SSO0150RM* SS00151RM Aroclor 1248: 0.30 ppm
- Aroclor 1254: 0.12 ppm
Aroclor 1260: . U :
SS00157RN*® ° SS00152RM ° SS00153RM
- SSE0154RM
17'- 1+
; ) ’ ‘ .
All Samlpes are <10 ppm PCB's by Immunoassay analysis
: REV. NO. DATE: FILENAME: -~
L LEGEND: A . 3/14/96 - 539MRI .-
Sl ® Sample Point " |- e S e
. ../ * . Split Sample- e e e e AT
. U Not detected OB ag ELAYOUT
SS...RM are RFEDS —23 (Bldg. 559) *- *
sample numbers :
25 "5 feet - . |DRWN CHED: CHARGE, NO.
I A LU R “ " RMH . =CLB.... .- : 1‘19880'6'300




“':ﬁ.“ |
r. .-

HIGHBERM -© -

.-':‘4’

AUTOMATIC
TRANSFER
SWICH

-

LEGEND:
c——

Soil/Concrete Removed

0 ) 10 feet
SCALE: 1"=1Q’

BERM

CONCRETE SLAB
FENCING

SUPPORT BRACE
FOR OVERHEAD

ACTIVE TRANSFORMER
ELECTRICAL OUTLET BOX
FROM BUILDING
OVERHEAD JUNCTION BOX
(APPROX. 12" OVERHEAD)

OVERHEAD BUS

REVISION NO.:
A

DATE: ACAD FILE:
3/12/96] 708PCB24

DETAILED MAP OF
PCB SITE #24

DRWN: [ CLIENT; PROJECT NO.:
RMH RFETS 98806300
CHKD: | LOCATION: FIGURE NO.:
CLB ‘GOLDEN, CO '




200*

Ly

< pa) L)

SS00319RM*

* SS00315RM

'SS00309RM *
SS00320RM (d

® SS00311RM

® SS00299RM

SS00302RM

$S00261
SS00263RM

.
SS00298RM

¢ SS00301RM* '
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
E4 Aroclor

1016:
1221:
1232:
1242:
1248:
1254:
1260:

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

cWwcoccoccoccacco

2 ppm

* SS00300RM

1016:
1221:
1232:
1242:
1248:
1254:
1260:

o
o
3

cvceccea

* SSO0305RM~ . Aroclor

1016:
1221:
1232
1242:
1248:
1254:
1260:

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

ccccacac

.04 ppm

(=

2558M
\ Aroclor

Aroclor
Aroclor
R q_ Aroclor

SS00B10RM* Aroclor
Aroclor
Aroclor

1016:
1221:
1232:
1242:
1248:
1254:
1260:

cccocccoccacca

Aroclor 1016:

° SS00316RM*

®SS00312RM

SS00313RM

s900314RM 1221-

1232:
1242:
1248:
1254:
1260:

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

cccac

coc

.32 ppm

? SS00317RM

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

1016:
1221:
1232:
1242:
1248:
1254:
1260:

u Aroclor 1016: U
u Aroclor 1221: U
u Aroclor 1232: U
u Aroclor 1242: U Note:
U Aroclor 1248: U All samples are <10ppm PCBs by immunoassay analysis.
%58 ppm Aroclor 1254: U Concentrated sample points indicate
Aroclor 1260;: U additional soil removal after first 12" of soil.
REV. NO. DATE: FILENAME:
* LEGEND: A 3/12/96 708MRI
@ Sample Point
N .
¢ Split Sample
U Not detected PMRI GRID LAYO;JOTB
SS....RM are RFEDS CB-24 (Bldg. )
' sample numbers
" s T gy e ——
0 25 5 feet DRWN: CHKD: CHARGE' NO.:
RMH CLB 98806300




LEGEND:

- WOODEN FENCE -
(APPROX 3 HIGH)

. ’ CONCRETE PAD
. uneffected by

Remediation

Ny ACTVE TRANSFORMER

Soil. Removed

REVISION NO.: - |DATE: ACAD FILE: -
A - 3/20/96 . | 707PCB25

. SWE SURVEY . FOR&T3»~
~3REMEDMﬂON OF QCBS*
ikﬂ‘PCB SITE. #25 -1
DRV tusm = PROJECT WO~ .
i ';f}:,RFETS_ ;v, | 98806300, % S
il T F'GURE NOs - o




Aroclor 1016: U
i Aroclor 1221: U
Aroclor 1232: U .
’ Aroclor 1242: U .
Aroclor 1248: U Aroclor 1016: U
Aroclor 1254: 7.0ppm Aroclor 1221: U
Aroclor 1260: 5.0ppm Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: 1.6ppm
Aroclor 1260: 0.45ppm
00215
2 Aroclor 1016: U
Aroclor 1221; U
*SS00195RM Aroclor 1232: U
’ Aroclor 1242: U
Arocl 1248: U
SS00206RM* SS00209RM iy (dup) Aroclor 1254, 1.8ppm
P Aroclor 1260: 0.26ppm
SS00207RM #SS00211R
SS00219RM * * SS09¥79R
«8S00213RM*
\ Aroclor 1016: U
® |SS00176RM  Aroclor 1221: U
R Aroclor 1232: U
SS00198RM Aroclor 1242: U
* SS00178RM Aroclor 1248: U
Aroclor 1254: 0.31ppm
Aroclor 1260: 0.22ppm
* SSOO[BERM

SS00175RM

® SS00177RM* —f——————Aroclor 1016:
Aroclor 1221:
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:

SS00174RM  Aroclor 1260:

SS00191RM (dup)

cccca

SS00187R
lppm

o -

° SS00186RM

SS00173RM

wn

#;001B4RM

® SS00185RM* Aroclor 1016: U

. Aroclor 1221: U

o ’ Aroclor 1232: U
SS00172RM . Aroclor 1242: U

Aroclor 1248: U

Aroclor 1254: 0.84ppm

Aroclor 1260: - 0.55ppm

° S400183RM

Note: All sapmles are
<25 ppm PCB's b
Immunoassay analysis

REV. NO. DATE: ) FILENAME:

} LEGEND: A 3/20/96 707MRI
N @—A :ar?ple Point» :
‘ * plit Sample

U Not detected | - _MRI GRID" LAYOUT ¥ 7
SS...RM are RFEDS PCB-25 (Bldg. 707)- -
sample numbers :

5.0 10 feet - . bR_WN: . CHKD: ‘ CHARGENO _
710 feet CRMEC | B | 98806900




LEGEND:
3 BERM
CONCRETE PAD
GRATE
o CONDUIT STUBS
o SUPPORT FOR
OVERHEAD
ACAAL
AN ACTIVE TRANSFORMER
Z T OVERHEAD BUS
(APPROX. 10" HIGH)
— — — —  UNDERGROUND
CONDUIT
.REVISION NO.: DATE: ACAD FILE:
A 3/19/96 750PCB26

SITE SURVEY FOR
REMEDIATION OF PCBs -
PCB SITE #26

ORWN:| CLIENT: PROJECT NO-
RMH RFETS 98806300

CHKD: | LOCATION: . FIGURE NO.:

CLB ‘GOLDEN, CO




l.-.'-.»

. @ Sample Point " .

Split_Sample

MRI GRID LAYOUT -
PCB-26 (Bldg. 750)"*

16~
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
. Aroclor 1242: U
© Aroclor 1248: 2.8 ppm
® $S00128RM S500127RM Aroclor 1254: U
Aroclor 1260: U
SS00126RM
° .
© SS00123RM SS00124RM
® SS00168RM*
e /——Aroclor 1016: U
SS00167RM Aroclor 1221: U
SS00169RM (du °® Aroclor 1232: U
(dup) SS00170RM* Aroclor 1242 U
° Aroclor 1248: 23 ppm
® SS00166RM SS00118RM Aroclor 1254: U
° ' : Aroclor 1260: U
SS00165RM*
17 ® SS00164RM
— ]
PS roclor 1016: U
5500163RM Aroclor 1221: U
n e Aroclor 1232: U
® SS00162RM* SS0114RM Aroclor 1242; U
° © Aroclor 1248: 0.04 ppm
SS00161RM Aroclor 1254: U
° Aroclor 1260: 0.05 ppm
SS00160RM*
P . Aroclor 1016: U
SS00110RM . Aroclor 1221: U
° e Aroclor 1232: U
Aroclor 1242: U
ggg&oggﬁ (dup) SS00108RM* Aroclor 1248: 0.16 ppm
up SS00171RM* Aroclor 1254: U
° Aroclor 1260: U
SS00158RM
. °
S500106R SS00104RM 3500103k \_
® Aroclor 1016: U
Aroclor 1221: U
: i Aroclor 1232: U
Aroclor 1242: ' U
Aroclor 1016: U Aroclor .1016: U .
Aroclor 1221: U Aroclor 12210 U ﬁ;“{" iggi;- %60 ppm
Aroclor 1232: U Aroclor 1232: U A oclor 1260 0.05
-Aroclor 1242: U Aroclor 1242: U roclor © U89 ppm
Aroclor 1248: 5.9 ppm Aroclor 1248: U
- Aroclor 1254: U Aroclor 1254: U
Aroclor 1260: U Aroclor 1260: U
Note:
All samples are <10ppm PCBs by immunoassay analysis.
REV. NO DATE: FILENAME:
LEGEND:: - |- .A 3/19/96 750MRI -

. CHKD:

"CLB

98806300 "




TRANSFORMER
‘SWITCHES
z
=
Soil Removed -
[
L m
b 8
et C >
e &
- - . z
[=]
, [75]
. L
\ALALAL AAALAL -
YT YTYTYT S
e
371-2 : % 371-2 " 3
%
[+ 4
o
- .
4 e [ L
A 2 M —
ACAAL AL q
AAAL VYV YTV
YV 5711 y
371-6 . 371-4
A q )
///_ /}%J%B/XW v ‘ ////// a7
' » REVISION NO.: DATE: ACAD FILE: - .
L LEGEND: ' A 3/7/96 37I1PCR33 . -
N [ BERM 4 SITE SURVEY FOR
i = AL REMEDIATION -OF PCBs
[ ] conceere e PCB SITE #33
DRWN:| CLIENT: . PROJECT NO.: -
——<—— FENCING RMH RFETS -98806300
ACAAL ACTIVE TRANSFORMER CHKD:| LOCATION: FIGURE NO.:
YA CLB "GOLDEN, CO :




® SS0Q004RM*
SSO00005RM ~_
S___ Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
= " Aroclor 1248: U
Is:%gg . Aroclor 1254: U
u=22.87 Aroclor 1260: U
SS00001RM 51
SS00010RMdup)
_ ® SS00002RM* —— Aroclor 1018: U
® SS00007RM ‘Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
33" Aroclor 1254: U
Aroclor 1260: U
Note:
All samples are <10ppm PCBs by immunoassay analysis.
REV. NO. -] DATE:” , nwmm-:; _
LEGEND: A ' 3/5/96 37IMRI
- ® _Sample Point o o
-, Split Sample MRI GRID LAYOUT *
U Not dletec_ted. ATOU L o
SS....RM are RFEDS PCB-33 (Bldg. 371) .
sample m_meers . - :
g foot_ L S A CHKD: .

- RN
- \S\ ."




Bidg. 662

.qA

% a

oD
BN

ly @

2 .

LEGEND:

Z 502 Remomed
Dm .
Q' VRl gt mertw

SDUEEN 25 feet ..

REV. ND.

DATE:

. FiLENAME:
7/25/9

© MRI GRID'LAYOUT

662MRI

PCB-37: (Bldg: 662)

'CHKD;.‘ i
T CLB




Aroclor 1016: U
$500540RM ss""f"z"“/‘Aroclor 1221: U
. . Aroclor 1232;: U
ssw?'m‘ Aroclor 1242: U
rE55™ ./ Aroclor 1248: U
e SSgostsmy Aroclor 1254: U
SSODEAIRM @p) Aroclor 1260: U
5 ~10" ssodsesrn SS00547RK Aroclor 1016: U
: | — Aroclor 1221: U
¢ SS0gs4RM"~ Aroclor 1232: U
53005:9 Aroclor 1242: U
Aroclor 1248: U
. Aroclor 1254: U
SsuoisDRM 0552RM Aroclor 1260: U
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: 0.38 ppm
4
SS0053 }0555RM
Aroclor 1016: U
s Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
d Aroclor 1260: 0.11 ppm
SS00558RM
Aroclor 1016: U
SS00560RN Aroclor 1221: U
SS0CoSoRU D Aroclor 1232: U
Aroclor 1242: U
. Aroclor 1248: U
. Aroclor 1254: U
sm*qemu sso:sszml Aroclor 1260: U
Note:
All samples are <25ppm PCBs by immunoassay analysis.
REV. NO. DATE: FILENAME:
LEGEND: A 8/5/96 662MRI12
® Sample Point L :
.* Split Sample- " : R B
U’ Not detected MRI' GRID LAYOUT
SS...RM' are RFEDS PCB-37 '(Bldg. 662)
sample numbers : ) '
5, feet DRWN: ) CHKD: CHARGE NO.:
L 'RMH - -CLB 98806300




Aroclor 1016:

U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: U
Aroclor 1016: U
/ g Aroclor lggéz g
Arocl 1 :
SS00564RM ssc;o 66RM Aroclor 126z U
Arocl; 1248: 1.2
$S00563RM+  SSO05§SRM (dup) Aroclor 1256 U T
o Aroclor 1260: 3.1 ppm
018: U
SS00569RM hroclor 1221 U
SS00568RM ° Aroclor 1232: U
SS0056 7RM ° Aroclor 1242: U
o Aroclor 1248: 0.07) ppm
Aroclor 1254: U
@ Aroclor 1260: 0.13 ppm
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
. Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: U
4 S400572RM* p74RM Aroclor 1281 0
® Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: U
Aroclor 1016: U
M Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
0 Aroclor 1248: 0.36 ppm
SSO Aroclor 1254: U
Aroclor 1280: 0.41 ppm
VO9RM
o
SS00577RM Z\
Aroc) 1016: U
00612RM* Aroclor 12211 U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Arocl 1254: U
SSOD5S80RM ° @ SS00614RM Aroclor 1260 U
[
SS00
SSOOGT3IRM
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 0.24 ppm
—8" Aroclor 1254: U
Aroclor 1260: 0.35 ppm
Note:
All samples are <25 ppm PCBs by immunoassay analysis.
. REV. NO. DATE: FILENAME: -
L LEGEND: A 8/2/96 662MRI3
. ' ® Sample Point o
N . L oope rol . R
: Split ‘Sample . .
: ~.+ U Not-detected MRI' GRID: LAYOUT
"~ " .SS._RM are RFEDS PCB-37 (Bldg. 662)
- sample numbers , :
5 feet : DRWN: - T CHKD: - K -
L ‘ CLB% v | =i . =il
L RMH x| 98806300




o'.-_

15"
Aroclor 1016: U
Aroclor 1221: U
) 00584RM . Aroclor 1232: U
st $S00588RM Aroclor 1242: U
u=39.5" Aroclor 1248: U
J. ) Aroclor 1254: U
9 SS00585RN* Aroclor 1260: 0.24 ppm
SSO0588RM .
. S5500587RM
SS00580RM }
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: 0.10 ppm
Aroclor 1016: U
Aroclor 1221: U 5"
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U %0059““4‘ !
Aroclor 1254: U
SS00592RM
Aroclor 1260: U 2 SS00593RM (dup)
e
2'-6" e
umass SS00594R)
SS00595RM SS00596RM
Note:
All samples are <25ppm PCBs by immunoassay analysis.
REV. NO. DATE: FILENAME:
LEGEND: A 8/5/96 662MRI45
L ® Sample Point . - K
Split Sample . AT
U’ Not detected © "ZMRL GRID LAYOUT™ " "
SS...RM are RFEDS - ~PCB-37 (Bldg. 662) .
sample numbers ’ :
0 S feet DRWN: " CHKD: CHARGE NO.: -
o RMH CLB 98806300




. ’. gy

SS00615RM

n

[}

SS00B 16RM*
[::]

(]

.

Note:

SS00617RM

Aroclor 1016:
Aroclor 1221:
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:
Aroclor 1260:

All samples are <25ppm PCBs by immunoassay analysis.

U

U

U

U

U .

2.5 ppm
0.56 ppm

. REV. NO. DATE: FILENNE:-’ o
L LEGEND: A 8/2/96 662MRIBY:
_ ‘l\T ° _S_ar?‘pl‘e Point 4 o . B
* Split Sample o
= U Not defected MRI GRID LAYOUT.-." ":
g SS....RM are RFEDS PCB-37 (Bldg. 662) .
, S sample numbers : -
e ~ RMH CLB. - ..| 98806300
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Appendix B

Method 8080
PCB Cleanup Verification Data

Bast Available Copy




L ey wa—

|
Date :
Number of pages including cover sheet |2

4-18-7 6

Phdﬁe
Fax Phone

303 - 4~ 575,

Yo Yi

13716 Rider Trail North

,_ Earth City, MO 63045-1205

From:

Bz I/

H

Phone (814) 298:8566

Fax Phone (314)‘29835757 s




—

“# Columm :d be used to

L

| ~ ' .. 3FP§ . i
: l SOIL PCB MATRIX SPIKE/MATRIX\SPIKE'DUPLICATE RECOVERY
Lab Name:__OUNKTERRA,MO Contract : 262.01
Lab;Code: ITMO! Case No.:| SAS No.: SDG No. : 51103
Matrix Spike - |BPA Sample |No.: CT00021EG Level: (low/med) __ LOW
R | L
i SDIKE SAMPLE MS MS - Q¢
- i. ADDED = |CONCENTRATION|CONCENTRATION| & LIMITS
-COMPOUND (ug/xg) (ug/Kqg) - (ug/Kqg) REC #| REC.
=at ; FOReo | cooSTEENs | SRR CSRSSER | Scannossnnsss | tavcee | Saaooe
ARroclor-1254 i _170_ : 0 . 270 | 162 _+|29-131
i — ~ :
1
, : BOIRE | | M8D | MBD ; ,
l ADDED. |CONCENTRATION| & | % QC LIMITS
. COMPOUND ug/kg) |- (ug/Kg) REC #| RPD RPD | REC.
(% amEss s |mee ¥ I 3-F-RE_1-:—3 ¢ I QK Tt 3 T W-T ¢t ¢-1 §3 ======
Aroclor 1254 __170 ~.190 |27 32 | ND_ [29-131
¥ i

® Valueg outside of QQC

ND: Not determined

g V- < _
-flag recovery and RPD values with an asterisk

limits !

RED: out of ocutside limits

Spike Recovery: 1] out of _ . 2 -outside limits
: ) . :

COMMENTS : | R (

FORM III PEST-2




TP -

& : " {::,'L
.II' ‘Lab NamL

_MRRANO
Lab Code: ITMO Case No.:
Lab Sample ID: _BLK 73338  ~

| .
Matrix: (goil/water) _SOLID

Date Bxéracteﬁ:

Date Andlyzed
i

Time Andlyzed

Instrum?nt ID

GC COlumn ID

(1) :

(1) :
(1) :

(1) :

07-22-95

07-24-95

11:54

~GCA

DB-608

SAS No..

4C R
PCB METHOD: BLANK SUMMARY

Contract

Lab‘Eile ID:

Level (Low/med)
-thrgccion:
Date Analyzed (2):
Time Analyzed (2):
Instrumené ID (2):

GC Column ID

262-01 |

8DG No.:

$1303

LOW

(SepF/Cont/Sonc) SONC

07-24-95

11:54

GCA

(2):

DB-5SMS

THIS 'METHOD :BLANK APPLIES TO THE FOLLOWING SAMPLRS, MS AND MSD:

COMMENTS :

BPR | TAE T DATE | DATE .
SAMPLE NO- |- SAMPLE ID |ANALYZED 1|ANALYZED 2
=RED - Suwxss

PSPROY SPK73338 07-24-95_|_07-24-95_
CTOOOZIBG ._|8914-001 07 24- 95 07 24- 95
CT00021EGMS 8914-001MS 07-24 95 07 24—95
CT00021EGMSD 89214-00IMSD___ 07 ~24- 95 07 24- 95
CT00022EG___ (8914-002 : 07 -24- 95 07 24-95
CT00023EG 8914-003. 07 -24- 95 ' 07-24 95
CT00024EG |8s14-004 07 -24- 95 07 24- 95
CTO002SEG___ |8914-005 07 24~ 95 07 -24- 95
CT00027EG____|8914-006 T07-24-95_| T07-24-95_

CTO0028EG__}8914-007 07-24 95 07 24~ 95_

.
L}




1D . H
PCB ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

i : : CTO0021EG
Lab; Name: QUANTERRA, MO Contract.: 262-01 : .
LabjCode: ITMO Case No.: 8AS No.: SDG No.: _§1103 .
Matrix: (soil/water) SOIL Lab Sample ID: _8914-001

i : - . :
gample wt/vol: _30.0 _ (g/ml)__ g Lab File ID:

1
Level:  (low/med) _LOW Date Sampled: 07-21-95

‘'t Moisture: not dec. dec. Date BExtracted: 07-22-95
; 1 .

Bxtraction: (SepF/Cont/Sonc) SONC Date Rnalyzed: 07-24-95
GPC icleanﬁpz (Y/N) _N pH: Dilution Factor:\ 1

CONCENTRATION UNITS :
CAS NO. Compound (ug/L or ug/kg) UY/KG | - Q
12674-11-2-~--~-Aroclor-1016 33 u
11104-28-2--~---Aroclor-1221 a3 a
11141-16-5---~--~-Aroclor-1232 33 u
53469-21-9------aAr0Clor-1242 . 33 -0
12672-29-6-~+-~---Aroclor-1248 .33 B
11097-69-1------Aroclor-1254 33 U .
11096-82-5--~---Aroclor-1260 33 U.
"U:  Concentration of analyte is less than the value given.
FORM I PEST
[ (

14 o &
> .ow?‘:ﬁn




EPA SAMPLE NO.

{ i PCB ORGANIC:S ANALYSIS DATA SHEET

. : _ - , CTG0022EG.
s Lab Name: _QUANTERRA, MO _ Contract: ;_262-01 .
Lab Code: ITMO Case No.: | SAS No.: SDG No.: _§1103
Matrix: (soil/water) SOIL A Lab Sample ID: 8914-002
sample wt/vol: _30.0 (g/ml)__ g 5 Lab File ID: '
I..jéaire’l: {low/med) Low . Date Sampled: 07-21-95.
t! Moisture: not dec. dec. ! Date Extracted: 97-22-95 -
Extraction: (SepF/Cont/Sona) SONT : Date Analyzed: 07-24-95
" GPC Cleanup: (Y/N) __N pH: Dilution Factor: 1
R , ' . CONCRNTRATION UNITS:
CAS NO. l-ornpound - o (ug/L or ug/Kg)_UG/KG Q
-12674-11-2---~~-Aroclor~1016 33 U
11104-28-2--~--- Aroclox~1221 33 U
11141-16-5-~~--~-~Ar0oclor-1232 - 33 u
53469-21-9-----~Aroclor-1242 33 U
- 12672-29-6------ Aroclor-1248 - 33 U
. 11097-69-1----- -Aroclor-1254 33 o,
11096-82-5-~~~~-Aroclor-1260 , - 33 U
§ U: Concentration of amalyte is less than the value given.
|
= , i
FORM I PEST




(.
i

f

5

)

i

1D

H

: : EPA SAMPLE -NO.
' PCB ORGANICS ANALYSIS DATA SHEET -
_ ' . CTO0023EG .-
Lab Name: _! QUANTERRA,MO - Contract: 262-01 ' _
Lab Code: JXTMO Case No.: SAS No.: SDG No.: _S1103
Matrix: -(soil/water) _SOIL Lab Sample ID: 8914-003
Sample wt/vol: _30.0 (g/ml)__g Lab File ID:
Leval: {Low/med) LOW : ‘Date Sampled: 07-21-95
% Moisture: not dec. dec. Date Extracted: 07-22-95
Extraction: (SepF/Cont/Sonc) SONC . Date Analyzed: 07~24-95
'GPC Cleanup: (Y/N) __K pH: ' Dilution Pactor: 2
: L ) - CONCENTRATION UNITS:
CAS NO. Compound - {ug/L .or ug/kKg)_UG/KG Q
12674-11-2--—--= Aroalor-1016 R 33 : U
11104-28~3~--=~=~Aroclor-1221 33 : U
11142-26-5--~-—- Aroglor-1232 33 i U
53469+21~9~~~-~~Avroclor-1242 . . | 33 : ) U
. 12672-29-6--~-~--AxOClor-1248: . - L 33 = U
-. 11097-69-1~-==-=Aroclor-1254_ — ' _ 33 T
11096-82-5------Arocalor-1260 : | 33 B I
U: Concentration of analyte is less than the value -given.

) . FORM I PEST

P |




-
N
- e e L L .

L '
i ! PCB ORGANICS
| .

i

EPA SAMPLE NO.

CT00024EG

Labiname;} OUANTERRA,MO - Contract:
3 ,
Lahi(:od.e:g "ITMO Case No.: SDG No.: _S1103
. 3 ’ ’ !
Matrix: (soil/water) _SOTL Lab Sample ID: 8914-004
Samgle wt/vol: _30.0 (g/ml)__ g Léb File ID:
. i N
Level : (low/med) _LOW Date Sampled: 07-21-95
¥ Moisture: not dec. dec. Date Extracted: 07-22-95
: |
Bxtraction: (SepF/Cont/Song) SONC bate Analyzed: 07-24-95
| ' o
‘GPC Cleanup: (Y¥/N) N - pH: Dilution Factor: 1
— .
] o . NTRATION UNITS:
CAS. .NO. Compound (ug/L -or |ug/Kg)_UG/KG | Q
: — ;
12674-11-2-=cu--— Aroclor-1016 ; 33 U
11104-28-2----~- Aroclor-1221 ; 33 u
11141-16-5--=-~- Aroclor-1232 i 33 1 U
53469~21-9---~-~- Axoclor-1242 i . a3 { g
12672-29-6==~--- Aroqlor-1248 | ; 33 H .U
11097-69-1~~--~-~-Aroclor-1254 i ¥ 13 U
11096-82~5-~-----AT0Qlor-1260 ] : 47
: i B
‘ A !
U:  Concemtration of analyte is less than th value given.




- . P ' ) . . 1
ol
PCB ORGANICS ANALYSIS DATA SHEET
CT0002SEG ~
Lab Name: MO - cContract: 262-01 | L 5 .
Lab Code: ITMQ | SAS! No. ; SDG Ng.: _sii03
Matrix: (soil/water) _sor, Lab Sample Ip; | 8914-005 .
Sample wt/vol: 30.0 {g/ml)__ q. Lab File ID: 5 e
Level:. (low/me I L x Date Sampled: . 07-21.95 sl
% Moisture: not d‘éc. - dec. ! Date Extracted: 07-22-95
Extraction: (Sep$/Cont/Sonc) SONC Date Analyzed: 67?25—95- :
GPC Cleanup: (Y/gz) N pH: Dilution Pactor: 1 ‘
' I | ' CONCENTRATION UNITS:
CAS NO.i. . Compound .  (ug/L or ug/Rg)_ua/ke Q.
12674-11-2~--~-laroclor-1016 : 33 U
11104-28-2---~.dAroclor-1221 337 U
11141-16-5---~-daroclor-1232 ; 33" U
53469-21-9----_JAroglor-1242 33 : U
12672-29%6-----<proclor-1248 ' 33 UL
11097-69—1-----;Aroclor—1254- ' 33 i T
. 11096-82-5----~JdaAroclor-1260 33 i U

8__‘

‘ U: COnéentratif of analyte ig less than the value'given. :

[

FORM I PEST

i
H
i
i
i
«




1
]
]
1
'

1D

PCB ORGANICS ANALYSIS DATA SHEET

EPA' SAMPLE NO.

FORM I PEST

_ ‘ CTO00027EG
Lab Name: QUANTERRA, MO Contract: _262-01
Lab Code: 'ITMO Case No-.: SAS No.: SDG No.: _S1103
! ' 0

matrix: (soil/watexr) _SOIL Lab Sample ID: 8914-006

Sample wt/vol: _30.0 (g/ml)__g Lab File ID:

Level: (Low/med) LOW Date Sampled: 07'—21-935

¢ Moisture: not dec._ dec. Date Extfaqtedx 07-22-95

Bxtraction: (SepP/Cont/Sonc) gONC Date Analyzed: 07-;24—95

‘GPC Cleamup: (Y/N) _iN_ pH: Dilution Factor: 1
| N CONCENTRATION UNITS: .
CAS NO. , Cdmﬁound " (ug/L or ug/Kg) UG/XG ___ Q
12674-11-2---~~~-Avodlor-1016 33 U
11104-28-2------Aroclor-1221 33 U
11141-16=5=—--~ ~Aroclor-12332 . 33 U
53469-21-9--~==~ Arocloxr-1242_ 337 i u
12672-29~-6----~-Aroclor-1248 33 (s ‘
11097~69-1----=--Aroclor-1254_ 33 LU |
11096-82~5==m—= Aroc?or-lzso 230 Lo
)
N Concentration of| analyte is less than the wvalue given.




1

D
PCB ORGANICS AIU\LYSIS DATA SHEET

EPA SAMPLE"NO. |

: ) , . CT00028EG -
Lab Name: | QUANTERRA,6 MO Contraat: 262-01 S
; : i
Lab Code: ITMQ Case No-: SAS No.: I SDG No.: _$1103
! i —
Matrix: (soil/water) _SOIL Lab Sample ID: 8914-007
Sample wt/vol: _30.0__(g/ml)___g Labl File ID:
Level: {low/med) LOW Date Sampled: 01-2;—95.
% Moisturxe: not dec. dec. ! pate thracced: 07-22-95
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: _07-24-9S
‘GPC Cleanup:i_(Y/N) N pH: Dilution Factorx: 1
. : CONCKNTRAIION UNITS:
CAS NO. Compound (ug/L or ug/Kg)_ggﬁgg______ Q-
12674-11-2~-~-~-Aro0lor-1016 33 U
11104-28-2~=---~-Aroclor-1221 33 o
11141-16~5-~-~-=-Aroclor-1232 33 U
53469+~21-9--~-~-Aroclor-1242 a3 b
12672-29-6~--—-= -Axoclor-1248 . 33 U .
11097-69-1---~-~Aroclor-1254 33 U _-
11.096-82-5%~----Aroclor-1260 430 -
i

Concentration of analyte

is less than the valuergived.

FORM I PEST




1

B 3F . C
SOIL PCB SPIKE BLANK(LCS) RECOVERY

.Contract:

Lab Name: QUANTERRA,MO 262.01
Lab Code: ITMO Case No.: ___ $AS No.: SDG No.:__S1103
Spike Blank No.: ___SPK 73338 : :
SPIKE SPIKE [ SEK QC
ADDED  |CONCENTRATION| &  |LIMITS
COMPOUND (ug/Kg) (ug/Kg) REC #| REC.
- =2 =y = = - - =
Aroclor-1254 170 120 74 |29-131
i

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

ND: not:dééérminéd

Spike Recovery: a

—ee.

COMMEN%S:

out of 1

____ . outside limits

y

~

e et

i ) :iu

FORM III PBST-2




|

|
o

——

2F
PCB SURROGATE RECOVERY
Lab Name:_ QUANTERRA, MO Contract:_262-01
Lab Code: ITMO Case No.: SAS No.: SDG No.: S§1103
Level: {(low/med) _LOW
EPA S1 S2
SAMPLE NO. (DBC) #] {TCMX) #
=13 —1- 134 SEES | 2ax =
01| PBLKO1 _61_| s¢a_
02| PSPKOL 64| s3
03|CTOQ021EG | 46 | 125
04|CT00021EGMS |~ 71| 180__
05)CTO0021EGMSD| 44 | _ 111
06 |CTO0022EG___ [ 49 |~ 119 _
07|CT00023EG___ | .52 [ 113
08{CTO0024EG___|_ '54_ | 118
091CTO0025EG - | -26_ | 90
10|CTO0027EG___| 40__| 99 _
- 11|CTO0028EG__| 33 |__ 91 :
12 )
13
14
. 15 :
’ ADVISORY .
~ QC LIMITS
S1 (DBC). = Dibutylchlorendate . . { D~165)
§2 (TCMX) = Tetrachlorom-m-xylene ( D-267)

# Colum to

be used to flag rzecovery values

* Values outsgide of QC limita

D Surrogates diluted out




D _ EPA SBMPLE NO.
PCB ORGANIOS ANALYSIS DATA SHEET S
: CT00037RY
Lab Name: m Contracts _262-01 :
Lab Coda: JITHO Casa NO.: 8A8 No.1 DG Mo.: _81170
i(a'ci:ixx (8011/\;&6&!) Sory, - Lab Sample fna ;gg” 3'g ;ggll
sample wt/vol: _30.0 (g/ml)__gq Lab File ID:
" Level: (low/med) _LOW Date Sampladt 12-22-9%
% Moiature: not dec._ 3 dec. : Date Bxtraatads 01-03-86
. Extraotion: (8epP/Cont/Soac) _soNe pate Analyzad: 01-08-96_
GPC Claanup: (Y/K) _K_ - iﬂix Dilution Fagtor: 1
. o ' ~ CONCENTRATION UNITS:
.. cemsNO. Compound ‘ (ug/L or ug/Kg) US/RG Q
. 12674;11-2 ~Aroglor=1016. a4 a .
11104~28-2~—=——Aroclar-1221 i 34 .
11141~16~5 Aroclor-1232 34 O
53469-21-9 ~Araclor-1242 . - . 34 U
12672-29~6————=Arcclor-1248_ : 34 il
11097-69-1. Aroglor-1264 i - 34 - a
\ 11096-082~f~aww--pAroclor—-1260 . . ) 34 g
| . -0z . Oongentration of analyte is lees than _thg value given. )
l

FORM I PKST.




1o - EPA SAMPLE RO.

PCB ORGAKICS ANALYSIS DATA SHEBT

CT00038BRM
Lab Names QUANTERRA, MO Contract: _262-01 :
‘Lab Coda: ITHO Case No.1 _ ‘_ 8AS No.: ' 8DG .No.:x _§1170
Matrix: (soil/watar) 5911, Lab Sample IDs =002
Sample wt/vol: 30,0 (g/ml) q ) Lab rile ID:t
Level: (low/med) _LOW : Date Sampled: 12-22-95
% Molsture: not dec.___6__ _ dec. . Date Extracted: 01-03-96
Extraction: (sepF/COnﬁleoua) _mg___ Date Analyzeds 01-08-96
GPC Cleanup: (Y/N) _ N_ pit Dilution Pactor: 1
: ctmcxnmnou UNITSS
CAS NO. Compounad - (ug/L or ug/EKg)_Us/KG : Q
12674-11'-2—---—-nroc10r-1016. : . 36 - LU
11104-28-2——-—-=-aroclor—-1221 - - 36 v
'11141-16~S~-—~—Aroclor-1232 . 36 : | £
$3469-21~9-—~——Aroclor-1242 - : 36 U
'12672~29—6-—-~—=Arocclor-1248 _ ) K ' 36 g
-11097-69-1~--~—nArcalor—-1254 36 o
11096-82—5———Aroclor—1260- , 36 : o

U:  Concentration of analyte is legs than the value given. _ B U c




1D EPA SRMPLE NO.
PUB ORGANICS ANALYSIS DATA SHEET
CTO0039RK
Lab Namet QUANTERRA , MO Contract: _262-0] . L i
Lab Codae: JITMO Case No.: SAS Wo.t 8DG No.t _£1170
Matrixs (soil/watar) _SOJL .Lab Sample ID: 10048-003
Bample wt/vol: _30.1 (g/ml)__g Lab rﬂe IDs.
" Levels (low/mad} _LOW Date Sampleds 12-22-95
% Moisturet not dac._.__6 dec. Date Extracted: 01-03-96
Extractions ’(SepF/Cont/Song) SORC Date Rnalyzed: __ 01-08-96
GPC Claamup: (Y/N) N pH1 Dilution Pactor: 1
. CONCENTRATIQN UNRITS:
CAS NO. Coapound (ug/L or ug/xg) 0ic21¢3 Q
. ,12674,.—11,-2-—-‘ —-Aroclor-1016 - 35 B
. 11104-28-2~—-—=Aroclor-1221 ) : 35 [+
11141-16—5——=~~=Aroclor-1232 35 U
§3469-21-9 Aroclor-1242 . 36 U
12672=29~6~~-~~==Ar0Clor-1248 - 38 U
:11097~69-1-~-~==Aroclor-1254 : . 3B j
11096~82-5 Aroclor-1260 73

Uz Concentration of analyte ig 1eea'than‘the.va1ue given.

FORM I PEST




1D EPA SAMPLE KO.

PCE ORGRNICS AMALYSYS DATA SHEET

. . CT00040RN
Lab Nama: OUANTERRA , MO GQontract: _262-~01 : -

Lab Codes JITMO Cade No.$ 8BS No.: 5DG No.t _81170 A
Matrix: (soil/water) _$§OIT, Lab sample ID: 10048-004 T
sample wt/vols _30.0 _(g/ml)__gq Lab Pile ID:
. Levals (low/med) . _LOW - Date Sampled: 12-22-96 -
$ Moistutre: got dec. 4 ‘deg. Date Extracted: —01-03-96
_Extractiont (SepF/Cont/5o0mo) _SONE_ Date Analyzeds 01-08-96
GPC Cleanup: (Y/H) __ K- pH: ' pDilution Paqtor: _p !
CONCENTRATION UNITS:
cas NO. Compound (ug/L or vg/KQ) UG/KG Q
12674-11-2 Aroalor—-1016 35 R
11104-28-2- Aroclor-1221 - . 35 B
11141-16-5 Aroclar—1232 ) . 3s oy
§3469-21-9~ Aroclor-1242 . . i ~ 35 B &
12672-29~6-————~Aroclor-1348 35 e
11097-69~1~—~=~~Aroclor-1254 * 35 . 3 R
11096~-82~5-——~——~Arooclor-126ad R § A P A
u: Concentration of andlyte is less than the valua given. l R

FORM I PEST




1p EPA S8AMPLE NO.

PCB ORGANICS ANALYSIS DATA SHEET :
, CT00041RK

Lab Name: QUANTERRA , MO Contraot: _262-01

Lab Codet ITHO Caaa NO.t SAS No.: DG No.: . 61170

Hatrix: (soilfwater) _gOIL " Lab Bample IDs 10048-005

Sample wt/vol: 30.2 (g/ml) q _ Lab Pile ID-:

Lavelt (low/med) _XOW Date Sampled: 12-22-95

& xoi;;:u;e_: ‘aot dec. 4 deo. Date. thra‘cta'd.'x _01-03-96

Extraction: . (SepF/Cont/sonc) _sone Date Analyseds 01-08-96

GPC Cleamup: (Y/N) __K. pHe Dilution Factor: 1

OQNOENTRATION UNITS:

CAS NO. Oompound . (ug/L or ug/Kg)_UG/KG Q
12674=11~2———e-Aroclor-1016 - . 34 v
11104~28+~2~———-Aroolor=1221" . 34 %
11141-16~5-————aroclor-1232 - - 34 . u
53469-2]1~9~———=wpruclor=1242 - , 34 1
12672~29-6—————aroclor-1348 - 24 U
11097=69~1—www~-Aroclor-1254 34 - g
11096-82-5~ -Aroclor—-1260 . . a4 o

U: Concentration of analyte ig leas than the value given.

FORM X PEET




1 EPA SAMPLE NO.

PCB ORCANICS ANALYSIS DATA SHEET

’ : CT00042RK '
Lab Names _ QUANTERRA,MO ____ Contract: 262-01 .

Lab Code: ITMO Case MHo.: SAS No.: SDG No.: _81170
Matrix: (soil/water) _§Qm___ Lab 8ample XD: 10948-00é ‘
Sample wt/vol: 30,1 (g/ml) q Lab Pile ID: ' |
Level: (low/med) LOW' Date Bampled: 13-22-98
"% Molstures not daa.___ 4’ dec. A Date Extracted: 01-03-96
Bxtraction: (SepF/Cont/Song) goNC Date Analyzed: ___01-08-96
OPC Cleamups (Y/R) __N_ pHt pilution Pactar: 2
CONCENRTRATION URITS:
cas KO, Compound (ug/L or ug/Kg) UG/RG Q-
12674-11-2 ~Aroalor-1016 . . 34 U
' 11104-28~2—~———Aroclor=1221 } . ; 34 A
11141-16-5~—~-—Axoclor-1232 ' | 34 Y
53469-21~9 --Avroclor-1242 ) - 34 4]
12672-29-6 Aroclor-1248 il o 34 - - U
11097-69-1 Aroclor-1254 . 34 o -
11096-82-5 ~Araclor-1260 . 34 i

U Concentration of anpalyte is less :than the value given.

FORK I PEST _ ‘ Y




EPA SAMPLE NO.

1D
PCB ORGANICS ANALYSIS DATA SHEET

_GT00076RH

Lab Rames QUANTERRA , MO Contracts: _262.01.
Lab Code: ITMO case No.t SAS No.: SDC Na.: _S1180
Matrix: (soil/water) __ SOIL Lab Sample ID: __10311-001 s
Sample wt/vol: _15.09 (g/mlj__q Lab File ID:
Level: {low/med) _LOW. . Data Samplad: _Q2-05-96
. & Moisture: not dec._ 3,32 dec. Date Extracteds: 02-12-96
Extraction: (SepF/cont/Sonc) sggg~f : Date?Analyzed: 02-13-96
GPO Cleanups (Y/N) _R pHs . : Dilution Factor: 1
_ COMCRNTRATION UNITS:
CAS RO. Coapound (ug/L or ug/Kg)_UG/XG Q
12674-11-2-=———-Aroclor-1016_ . L 33 u
11104-28-2 Aroolor—-1221 ) 33 14
_ 11141-16-5 -Aroglor-1232 = — 33 0
. $3469~21~9—~-—-=Aroalor=-1242 ° i -' 33 U
12672-29—-6————Aaroclor-1248 - : i 33 U
11097-69~1- Arvaclor-1254 33 U
11096-82~5--——Aroclor-1260_ 86

U Concentration of analyte is less than the valne given.

FPORM I PEST




1 EFA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET

: ‘ CTO0081RK

Lab Name: __QUANTERRA,MO __  Coatraat: _262.01
Lab Code:z JITHQ Case No.: : BAS Ko.1 SDG No.: _81180
Matrix: (eoll/water) _ SOQIL' _ . Lab Sample ID: __10311-002

sample wt/vole _15,12 (g/ml)__gq Lab File ID: .
Level: {low/med) LOW i i Date Sampled: 02-05-96
. % Moisture: not dec. dea. Date Extracted: 02-12-96
Bxtractions (’8ep-i'/cdnt'/80nc) ___gm_ Data Analyrod: 02-13=$6
GPG Oleanups (Y/R) _N_ pHe Dilution Pactor: 1
' CONCENTRATION UNITS:
CAS No. _ Compound _ {ug/L or ug/Eq)_UG/KG ©
12674-11~2 Aroclor-1016 .- ' 33 ‘-U g
11104~28~-2——~==Aroclor-1221 . 33 R AR
11141-16-+5~~———=-Aroclor-1232 . g - . 33 R R (R
53469-21-9 ~Aroclor-1242 - C 33 - P AR
12672-29—6~—~—==Aroalor-1248 - 33° N B
11097-68-1—~--—Arovcloxr-1254 L 33 ) T -
11096-82~f--——==Araclar-1260 ‘ 33 - U

U Concentration of analyta is less ‘than the value given.

FORM I PEST




Quanterra
- Environmental
Services
PCB RESUL
Aroclor Aroclor Aroclor = Aroclor Aroclor Aroclor Aroclor
Sample ID 1016 1221 1232 1242 1248 1264 1260

QCBLK73283| 33U | 33U 33U 33U 33U 33U 33U
. |CTQO001EG 33U 33U 33v 33U 33U 33U 33U

.-|CTO0002EG | 33U 33U 33U 33U 33U 33U |- 100
JCTO0003EG |. 33U 33U | 33U 33U | 33000U | 33000U | 56000
|CTO0004EG | 33U 33y 33U 33U 33U 33U 41

JCT00005EG | 33U | 33U 330 | 33U 33U 33U | 33U
{CTOO00BEG 33U 33U 33U | 33U | 33u 33U | 33U
- |CTG0007EG 33U 33U 33U | 33U | 330 33U 33U
' ~ |CT00008EG | 33U 33y 33U 33U 33U 33U | 33U
* |CTO0009EG .| 33U | 33U | 33U 33y 33U 33U | 330
. :JCTO0010EG | 33U | 33U | 33U 33U 33U 33U 33U
. |CTO0011EG | 33U 33U 33U 33U | 33U 33U 33U
{CT00012EG 33U 33U | 33U 33 33U 330" 33U
CTO0013EG- | 33U 33U 33U 33U 33U 33U | 33U
{CTO0014EG 33U 33U 33U 120 33U | 33U | 33U
|CTO0015EG | 33U 33U | -33U 130 33U 33U 33U
. ]JCTO0016EG 33U | 33U 33U 33U 2500 980 - 130 .
ICT00017EG | 33U .| 33U 330 | 33U 33U 33U | 120
CTO00018EG ..|. 33U ‘33U | 33U 330 33U 33U 33U
JCTO0019EG .:|* 33U 33U 33U | 33U 33U 33U 33U
CTO0020EG | 33U 330U 33U 33U 33U 33U | 33U

U: Undetected at stated detection limit




os7os’ - a1ves g

Quanterra

Services

To: Wayns Sprolles/Nick Demos
Fax Number; (303) 666-8704 :
.Phone Number: (303) 966-8508

From: John Powell
Fax Number: (314) 208-8757"
Phone Number: (314) 298-8568

Aroclor Amclor Ar‘oclor
- 1242

aren 13 g

Lab 1D >* - |SampieiD”

g-l
Cﬁ
8

. QCBLK76880 QCBLK76880 -

8229-001 CTO00029EG -

" - 19228-002 |CTO00S0EG -

9229-003 ‘]CTO0031EG

glelele

9229-004  |CTO0032EG -

glelelele

9229-005 - |CTO0033EG

g (=~ [~

. " . {9229006 . |CTODD34EG
- [8229%007 " cTanoasEG

X R

v §

|clc|cic|clelc]e

19229-008 CTO0038EG.

v

et

-[8220-001MS__|CTOD0029EG. MS

olie|elelele

c:tﬁééccdﬁf
.szgﬁéréxﬁﬁéén
)ccd;édccc:é

[alglelelelelelelelelak el B
clelelclelc]clelelc
;

8:2#%#%3??3@
|elelelele|e|clelclelc|™ 8|

slelglelelellele
cCC@;F;éc

9229-001MSD JCT000029EG-MS

A8
o'.
@

U: Not detected atthe detectionlimit stated .~




2T

{maen




D@ Nb..,~
-Lab sampla ID!

Matrix

(soil/water) sorL S ’{:‘I

Sample wt/vol: _15.0 '_(g/m-)A_ tab File IDs .
Level: (low/med) _Low Date Sampled: ~96
¥ Moisture: not dec._ 3 dec. Date Extracted: ] -96
Bxtraction: (SepF/Cont/Sona) _songc Date Analyzed: 01-16-9¢
GPC Cleanup: (Y/N) _N_ pH: Dilucion Factorg 0.5
CONCENTRATION UNITS'
CAS NO. Compound (wg/L or ug/Kg)_UG/kg 0
) 12674-11-2~-----Ax00lor-1016 : ' 34 g
11104-28-2--~-~~Aroclor-1221 34 ¢
11141-16-5~-----aroclor-1232 34 ¢
$3469~21-9-~-~w-aAroclor-1242 . : - 34 g
126723-29-6--~--~Aroclor-1248 34 U
11097-69-1-~~-~=-Avoclor-1254 34 U
11096-82- 5--—---Aroclor-1260 B — 34 U

u: Concencfatiou of analyte is less than the value given.

FORM I PEST




D EPA SAMPLE NO.

PCB ORGANICS ANALYSYS DATA SHERT

l CT00052RM

Lab Name: __OUANTERRA, MO = Comtract: _262-01

Lab Code: ITMO Case No.: . SAS No.: SDG No.: _§1171
Matrix: (soil/watex) S0IY, Lab Sample ID, 10123-002
sample wt/vol: _30,0 _(g/el)_Q Lab File m: -
Level: (low/med) LOYW Date Sampled: 01-09-96
% Moisture: not dec. 2 deg. Date Extracted: 02-11-~-96
Extraction: (SepF/Cont/Scma) BONC_ Date Analyzed: 01=16-96 :
GPC Cleamup: (¥/NY _N PH: _ ' ‘Dilution Factor: 1.0 '
’ CONCENTRATION UNITS:
CAS NO. Compound (ug/L or ug/Kg) WR/KG Q
12674-11-2------Aroalor-1016 - 14 U
| 11104-28-2----~-Aroalor-1221 ' 34 U
\ -] 11141-16-5------Aroalox-13232 : } ~ 34 U
53469-21-9-----~Arodlor-1242_ - ‘ . 34 . U
12672-29-6---——- Arcolor-1248__- . 34 — U
11097-69-1------Aroalor-1254 g 14 U
11096-82-5~~—~~- Aroclor-1260 34 U

U: Concentration of analyte is less than the value given.

FORM I PEST




. 1D :
PCH ORGAINICS ANALYSIS DATA SHEET

Lab Name: __ QUARTERRA,MO _  Comtract:
Lab Coda: LIMO Case NO.:
Matrix: (soil/water) SOIL

Sample wt/vol: _30.0_  (g/ml)__ G

~262=01

EPA SAMPLE NO.

, CTO00S3RM

SAS No.: ' SDG No.: _S117%-

Lab Sample ID:

Lab File ID:

‘ 10123-003 .

Level: (low/med) _ILOW Date Sampled: 01-09-96

t Moicture: not dec.__2  dos. Date Extracted: 01-11-96

Extraction: (SepF/Cont/Sonc) _8ONC Date Analyzed: 01-16-96

GPC Cleanup:  (Y/N)._N. =  pi: pilution Factor: 1.0

. . o - CONCENTRATION UNYTS:

CAS NO. -Compound .. (ug/L or ug/Eg)_UG/KG Q
12674~11-2----~--Axoclor-1016 34 o
11104~28-2=--=---ArYoclor~1221 34 )
11141-16=5~==-~-~=AY0Cclor-1232 - 34 §]
53469-21-9----~-Aroclor-12423; 34 o
12672-29-6----~-Aroclor-1248. 34 o
11087-69~1--~---Axoclor-1284 34 —u__
11096-82-5------Azoqlqr-izqo 24 ¢}

U: Concentration of analyte is less than the value given.

FORM I PEST




D

BPA SAMPLE No,

PCB ORGANICS ANALYSIS DATR SHEET
CT00054RM
Lab Name: _ QUANTERRAMD . Jontract: _262-01
Lab Code: IITMO Case No.: ____ . 8AS No.: SDG No.: _83171
Matrix: (gsoil/water) _8QIL . Labh Sample ID: 10123-004
Sample wt/vol: _30.0 (g/ml)__ 3 Lab File ID: ~
Level: (low/med) IO0H Date Sampled: 01-09-96
% Moisture: not dec.__ 2 dec. Date Bxtracted: 03-11-96
‘Bxtractian: - (SepF/Cont/Sonc) _SONC___. Date Analyzed: 91-16-96
GPC'cléanup': (M. __N_ PH: . a pilution Pactor: 1.0
CONCERTRATION UNITS:
CAS NO. - Compound (ug/L ox ug/Kg) UG/KG Q
12674~11-2<~--~-AToclor-101.6 34 U
11104-28-2------Aroclor-1321 34 U
11141-16-5------Arocloxr-1232 34 U
© §346§9-21-9~==>=~Axocloxr-1242 34 U
12672=29=6==~=~=Aroclozr-1248 34 U
11.097-69-1~--~-~Aroclor-1254 34 U
34, 4]

11096-82-5-----<Aroclor-1260

U: Concentration of analyte

is less than the value given.

FORM I PRST




1D

EPA SAMPLE NQ.

PCE ORGANICS ANALYSIS DATA SHEET
. CTOGO0SSRM
 Lab Name: __QUANTERRA MO __ Couiraat: 262-01 .
Lab Code: LTMO Case No.: 8AS ¥o.: SDG No.: _Sii7i. .
Matrix: (soil/water) _SQIL Lab Sample ID: 10123-005
sample wt/vol: _30.% (g/ml)__ G___ 1ab Pile ID: 3
Level: (low/med) _IOW . __ Date Samnled: 01-09-96
% Moisture: not dec.. 7. dez. Date Bxtracteds 61-11-96
Extraction: '(SepP/C'p:_:t/Sonc) SONC Dat:exAnalvyzedx 01-16-96
QrC Cleanup; (¥/m) N pH: pilution Factor: 2.0
CONCENTRATION UNITS:
CAS NO. Compound (ug/L or ug/Kg)_UG/KG Q
12674-11-2~~=---Aroclér-1016 36 U
11104~28«2-~—-~-~ Aroclor~1221 36 g
11141-16-5~--~--~--Axoclor-1232 36: g
53469-21-9~--~---Aroalor-1242 36 8]
12672-29~6~~~-~ ~-Aroclor-1248 .- - 36 - O
11097-~69-1-----=-Aroalor-1254 94
11096-82-5-~~---ATOCLOX~1260 150

U: Concentration of analyte is

legs than the value given.’

FORM I PEST




1D EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET :

CTO000S6RM
Lab Name: QUANTERRA,, MO contract: _262-02

Lab Code: ITMO Case No.: SAS No.: SDG No. : 51171»

Matrix: (soil/water) _SQIL Lab Sample ID: 10123-006 -

Sample wt/vol: _30,0 (g/ml)__ G . Lab File ID:

Level: (low/med) 10W Date Bampled: Q1-09-96

% Moisture: not deo.__ 2 dec. Date EBxtracred: 01-21-9

Extraction: ‘(SepF/Cogt/Sonc) SoNc . Datae Analyzed: 01-16-96

QPC Cleanup: (¥/N) __N_ pH: ' Dilution Factor: 1.0

o ' ' CONCENTRATION UNITS:

CAS NO. Compound (ug/L or ug/Kg) UG/RG = Q.
12674-11-2--~--- Aroclor-1016 : 34 o
. 11104-28-2--~--~ Aroclor-1221 34 g
11141-16-5---~--Axoclor-1232____ 34 U
53469~21-9--~=--Ar0qlor-1242_ T — 34 L N
12672-29-6~-~---Axroclor-1248 34 U
11097-69~1----~- Aroclor-1254 : ' 34. B
11096-82-5------Aroclor-1260 34 U

U: | cOﬁcentrat:ion of anmalyte is lesg than the value given.

FORM I PEST




1D EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET
CTO000S7RM
Lab Name: __ QUANTERRA,MO _ Contract: _262-01
Lab Code: JITMO Case No.: SAS No.: SD@ No.: _S1171 -
Matrix: (soil/water) ' _SQIL : Lab Sample ID: _203123-007
Sample wt/vol: _30,0 _ (g/ml) a - Lab rFile ID:
Leval: (low/med) _IOH. 'pate Sampled: 01-09-96
t Moisture: not dec.__3 - dac.__ _ Date Extracted: 01-11-96
Excraction: (SepF/Cont/Sonc) _sowe . Date Analyzed: 01-16-96
GPC Cleéu:mp: (Y/R) _HN_ pE: _ A pilution Factor: 1,0
. : CONCENTRATION UNITS:
CAS No. Compound (ug/L or ug/Kg) UA/KG Q
12674-11-2----~-Avoaqlor-1016__ . 34 U
11104-28-2-~=-=~Arocloy-1221 N 34 U .
11141-16-5-~~~==Aroaloxr-1232 a4 u
53469-21-9-----<Aroclor-1242 ' a4 U
12672-29-6-~----Aroclox-1248 - 34 U
11097-69-1~=-~--Aroclor-1254 200 T
1.096-82~ 5------Aroclor-1260 - &D
" &by Bee?Ilut:ion.

U: Concentration of analyte is lese than tha value given.

FORM I PEST




BPA SAMPLE NO.

i
PCB ORGANICS ANALYSIS DATA SEEET

CT00057RM

Lab Name: __QUANTERRA,MO____  Contract: _262-01

Lab Coda: ITMO Case No.: SAS No. : SDG No.: _§1171
Matrix: (soil/water) _EOIT, ' Lab Sample ID: 101257007
Sample wt/vol: _30,0 (g/ml)__gG Lab Pile ID:
Level: (low/med) _ION Date Sampled: 01-08-96
% Hoisture: not dec.__3 dec. Date Bxtracted: 01-121-96
mct:ract_::l,_on:‘ (8epF/Cont/Sona) SCHIZ — "~ Date Amalyzed: 01-19-96
GPC Cleanup: (¥/N) _K pH: ___ Dilution Factor: 10
. CONCENTRATION UNITS:
CAS NO, Compound . (wg/u or ug/Kg) _GG/RG Q
12674-11-2------Arocolox-1016 ‘ . 340 u
11104-28-2------Aroclor-1221__ . : 4 340 U
11141-16-5~~-~~+Aroclor-1232". ; 340 T u
53469~-21-9~~-~~-=-Aroclor-1242 : 340 g
13672-29-6------Aroglox-1248 . . 340 U
11097-69-1~~-~~=Aroclor-1254 ", R 340 [+]
11096-82-5----~~Aroclor-1260 ' 1200 -

U: Concentration of analyte is less than the value given.

FORM I PEST




. 1D
PCB ORGANICS ANALYSIS DATA SHEBT

EPA BAMPLE NO.

CT000S8RM

Lab Nama: _ QUANTERRA,MO = Contract: _263-03

Lab Code: IIMQ Casae No.: 8BRS Yo.: SDG No.: _s1171

Matrix: (soil/water) _SOIL Lab gample ID: 10133-008

Sample wt/vol: _30.Q (g/ml)__ G Lab File ID:

Level: (low/med) _LOW Date Sampled: _01-09-96

§ Moisture: not dec. _ 2 dec. Date Extracted: 01-11-96

Bxtraction: {SepF/Cont/Soma) _SOKC Date Analyzed: 01-16-96

GPC Cleanup: (Y/N) __ N 'Iiﬁx Di.’_lq.ti‘oh Factor: 1.0

CONCENTRATION UNITS:

CAS NO. Compound - {(ug/L or ug/Kg)_UG/KG Q.-
12674-11-2«-~---Aroclor-1016 a4 U
11104-28-2~-~=-~~Aroalor-1221 34 U
11141-16-5------AxoCclox-1232 34 U
$3469-21-9------Aroclor-1242 34 K EEE
12672-29-6~-~----Arcclozr-1248 34 S S
11097-69~1------Axroclor-1254 34 o A
11096~82-5=~==«~=Aroclor-1260 34 a -

U: Concentration of analyte

is less than the value given.

FORM I PBST




ib :
PCB ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO,

CTQO0S9RM
‘:ab Name: __ QUANTERRA MQ Coatract: 262-01
Lab Code: ITMO Case No.: 8RS No.: SDG No. : 91175.?
Matrix: (soil/water) SOXL - Lab Sample ID: 10123-009
Sample wt/vol: 30.0 (g/ml) G Lab File ID:
Level: (low/mad) 1OW i Date Sampled: 01-09-96
¥ Moisture: not deo.___ 2 dea. Date Extracted: 01-11-96
Extraction: (SepF/Cont/Sonc) (i Date Analyzed: _01-16-96
GPC CLeéAup: e/ N pH: ' pilution Faator: 2,0
: ‘CONCENTRATION UNITS:
CAS NO. Compound (ug/L. or uwg/Kg) UYG/RG Q
12674~11-2-<----AT0alor-1016_- ' 34 U
11104-28-2--~~~~, Aroclor-1211 ] 34 g
11141-16-S=-~~=~=-Aroclor-1232 34 g
$3469-21-9------Arcoclor-1242 " — ~ 34 K B
12672-29-6~-~~-~- Aroclor-1248 N 34 e ]
11097-68-1---—-~ Araclor-1284 i . .34 U
11096-82-8------ Axoclox-1260 : 34 u
U: Concentration of analyte is less than the value given.

FORM I PEST




ip
PCB ORGAYICS ANALYSIS DATA SHRET

Lab Name: —QUENTERRA.MO __  Contraat:

—

Lab Gode: XITMO Casa No.:

EPA 9AMPLE NO.

CT00060RM
262-01 :

SAS No.: &DG No. : 811;71

Matrix: (soil/water) S0IL. Lab Sample ID; 3-010
Sample wt/vol: 30.0 {g/ml) e Lab PFile ID:
Level:  (low/med) _yrog Date Sampled: 01-09-96
't Moieture: not dec. . 2 dec. Date Extracted: 01-33-96
thraction: (8epF/Cont /Sonc) ‘ SCC Date RAnalyzed: 01-16-96
GPC Cleanup: - (Y/N) N DH: —_— Ditution Factor: 1.0
. i CONCENTRATION UNITS,
CAS NO. Compound (ug/L .or ug/Kg) UG/KQ Q
12674-11-2----- -Aroclor-1016 34 I
11104-28—2——-—--Aroo10r-12_21 34 g
11141—16-5------Aroclo:-1_232< : 34 . U
53469-21-9-~----aroclor-1242 34 B RN R
12672-29-6------Aruolqr-1248- 34 2 R
11097-69~1-~----Aroclor-1264~ 34 N SR ¢
11096-82-S-~--~-Aroclor-1360 34 B

o ! Concentration of analyte is less than the value given.

FORM I PEST




i

PCB ORGANICS ANALYSIS DATA SHERT

EPA SAMPLE NO.

Lab Name: __QUANTERRA,MO __ Contraat: _262-01 cTo008RM
Lab Code: ITMQ Case No.: ‘ 8A8 ¥No.: 8SDG No.: _S1171
Matrix: (soil/water) _SOIL Lab Sample ID: 101.23-012
Sample wt/vol: _30,1 (g/ml)__G Lab File ‘ID:

Level: (low/med) _IOW Date Sampled: 01-09-96

% Moisture: not deoc.__ 3~ dea.'____ Date Extracted: 01-11-96
Bxtraction: (SepP/Cout/Sonc) _sowe . Date Analyzed: QL-16-96
GPC Cleanup: {Y/R) __H__ . pHz o Dilili:ion f‘aCtorz 1.'0'

." . CONMCENMTRATION UNITS:

CAS MO, - Compound. . (ug/L or ug/Kg) _UG/XG Q-
12674-11-2------Aroalor-1016 34 _ T
11104~28-2~-~-~~-Ax0oclor-1221 : 34 __u
11141-16-5-----~Aroclor-1232__ L 34 - u
53469-21-9------Aroalor-1242 34 R
12672-29~6~--~--~=-Aroclor-1248 34_ U
11097-69=1==~=~=Aroclor-1254 24 __u

] 11096-82-5---_---Ai'oclor-_lZGO 34 _ U

U: Concentration of amalyte is less than the value given.

FORM I

PEST




ip EPA SAMPLE NO.

PCB ORAANICS ANALYSIS DATA SHELT

. 1 CT00062RM
Lab Name: __QUANTERBA.MO ____ Contraat: _262-02
Lab Codae: JIMO Case No.: SAS No.: SDG No.: _8§1171
Matrix: (soil/water) _SOIL Lab Sample ID: 20123-012
sample wt/vol: _30.2 (g/ml)__ G Lab Pile ID: '
Level: {low/med) 1OW . . Date Sampled: 01-09-96
% Moisture: not dea.. __ 3 daa. ' Date Extracted: 01-15-96
Extraction: _{SepP/Cont/Sonc) OKC Date "Analyzed: 01-16-96
GPC Cleanup: (Y/N) _N_ =~  pH: ‘pilution Paaror: 1.0
CONCENTRATION UNITS:
ChAS NO. ‘ Compound (ug/L or ug/Kg) _DA/KG Q .
12674-11-2«==<--Av0alor-1016 X - 3a U
11104-28-2~~-~--ATOqQlOr-1221, 34 L
11141-16-5«~~--~Aroclor-1232 ' a4 "0
-53469-21«9«~=v--AT0ClOr-1242 L ‘ » 34 g
12672-~29-6=~~====AY00LlOX-1248____ ' D T 5 o
11097-691-~~~-~Avaalor-12§4 - 34 U_
11096-82~5-~~=~--AYoclor-1260 _ « 34 U

o CO'ncent_:ration'_ of analyte is less than the value given.

FORM I PEST




PCB oxez:z—r:cslgmrs:s DATA BREET HEPA SAMPLE m.

Lab Name: _ QUANTERRA.MO __ Comtraci: _262-01 crooos3RM
Lab Code: IIMO Case No.: — B8A8 No.: SDG No.: _8S1171
Matrix: (soil/water) _SQIL__ ° Lab Sample ID: 10123-013
sample we/volr _30.1 _ (g/ml)_. G _ Lab File ID:’ '
Level: (low/med) _YIQW _ = - Date Sampled: 01-09-96
t Moisture: not dec. 4 dec._______ Date Extracted: 01-15-96
Ext:raction: (8epF/Cont/Sonc) 01T . Date Analyzed: 01-16-96

' | 1.0

GPC Cleanup: (Y/N) __N_ PH: _ Dilution Pactor:
' - CONCENTRATION UNITS:

CARS NO. Coupound (uwg/L: or ug/Kg) _UG/EKG Q
12674~11~2=-=~—~ Aroclor-1016 35 .U

4 11104-28-2-~----Aroqlor-1221_ 35__ o
] 11341-16-5+~---- Aroalor-1232 35_ — U

. §3469-21~9~-~----Aroclor-1242 35 T
12672-29~6=~<--~. Aroclor-1248 : : 35 -G
11097-69-1--~--- Aroclox-1254 35" — U
31096-82-5---~=-Aroclor-1260 i 35 — U

U: Concentration of analyte is less than the value given.

FORM X PEST




, 1D EPA SAMDLE NO.
PCB. ORGANICS AMALYEIS DATA SEERT )

CTO0064RM
Lab Name: __ QUANTERRA,MO Contrncl::‘ _262-01

Lab Code: ITMO Case No.: SAS Wo.: SDG No.: _§1171
Matrix: (coil/water) _8OIL Lab Sample ID; ' 1933'34915
Sample wt/vol: _30.2 _(g/ml)__o Lab File ID: "
Level: (low/med) _JOW Date Sampled: - 01-09-96
¥ Moisture: not dec. 4 dec. Date Bxtracted: 91-15-25- .
. ‘ _
Bxtraction: (Sep¥?/Cont/Sonc) _SORC_____ Date Analyzed: 01-26-96
GPC Cleanup: (Y¥/N) _N . pH: ' Dilution Factor: 1.0
CONCENTRATION UNITS: ) ' .
CAS NO. Compound . = . (ug/L or ug/Kg)_UG/KG Q
12674-11-2-~----Aroclor-1016 34 ‘g
11104-28-2-~-----Avoclor-1221 34 s
11141-16-5------Axoclor-1232 34 R i
i 53469-21-9-~~~~-Arxoclor-1242 . ' 34 )
12672-29-6---~--Aroclor-1248 - 34 K
11097-69-1---=~~-Aroclor-12564 34 U
11096-82-5--=--~Aroclor-1260 ‘ ' 34 T

T: Councentration of analyte is legs than the value given.

FORM I PEST




ib EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET A\

CTO0065RM
Lsb Name: _ QUANTEBRRA.MO ____ Cantract: _262-01 . :

SDG No.: _§117)

Lab Code: JXIMO Caseé MNo.: 3A8 No.:
Matrix: (soil/water) _BOIL Lah Sample ID: 103123-015
Sample wt/vols 390.2 _ (g/ml) Lab Pile ID: v
Level: {low/med) . _LOW - : Date Sampled: 01-09-96
& Moisture: not dea. 4. dec. Date Extracted: 1-16-
Ext:ract:j.on " .{SepF/Cont/Sonc) _gowe ‘Date Analyzed: __ 01-16-96
GPC Cleanup: (Y/N) _N_ © pH: _ Dilution Factor: 1,0
. CONCENTRATION UNITS:
‘CAS NO. Compound {ug/L or ug/Kg)_UG/KG Q
12674-11-2-~=~--Aroclor-1016___ ' . 34 U
11104-28-2~-~~---Aroolor-1221 34 )
11141&16‘-5-’---—-Aroc10r-1232 . 34 U
63469-21-9---~-=pAraoclor-1242 . ~ 34 - -
12672-29~6~---~ -Arocloxr-1248 ) : 34 'O
11097«69~1-----=-Aroclor-1354 - . 34 - U
11096~82-8----- ~Aroclor-1260 34 U ,
U: Concentration of analyte is less than the value given.

PORM I PEST




1D EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET
CT00066RM

Lab Name: __ QUANTERRA.MO _  Contract: _262-01

Lab Code: ITMO Case No.: 8a5 ¥o.: SDG No.: _S1171

Matzrix: (soll/water) SOTL, Lab Sample ID: ~ 1.0123-016

Sample wt/vol: _30.2 (g/ml)__ @ Lab.File ID,

Level: (low/med) = _IOW Date Sampled: 01-09-96

% .Mo:l‘.st_ure: *no‘;-:_,vdéc.-. _2 dec. Date Extracted: 01-18-96

Extraction: . {(SepF/Cont/Soma) ~ _SONC = Date Analyzed: 01-16-96

epc Cleanup: (¥/N) N - PpH: Di_ldtion.l Faqtor: 1:0

CONCENTRATION UNITS:

CAS NO. Compound (ug/L or ug/Kg) _PE/KC Q
13674-11-2------Avoaloxr-1016 34 g
11104-28~2----~=Aroclor-1221 . : 34 o
11141-16-5~-----Aroolor-1232 34 U
53469-21~9------ATOCLOr-1242 N ) 34 v
12672-29-6=~~~=~-=Aroclor-1248 T34 —u
12097-69-1-~~=--Aroclor-1254 ) 24 U
11096-82-§~~--~~AY00lOr~1260 : : - 34 u

U: Concentration of analyte is less than the value given.

K

FORM I PEST




§

D

PCB ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE. NO.

, crooos"znbd ‘
Lab Name: __ QUANTERRA,MO __ Contract: _262-03 :
Lab Code: LIMO Case No.: SAS No.: SDG@ No.: __s_un '
Matrix: (soil/water) SOIL . Lab Sample ID- 40123 017
Sample wt/vol: _30,2 (g/ml)__G Lab File m:
Level:  (low/med) _LOW Date Sampled: 031-09-9¢
Moisture: not dec. 2 Pate Extracted: 01~15-96
Bxtraction: .(SepF/Cont/Sonc) ~aonc__ - Date Analyzed: o 03-16-96
GPC Cleanup: (Y/X) N Dilut:_ion Factor: 3.0
CONCENTRATION UNITS:
CAS NO. Compownd (ug/L ox ug/Kg) Wa/KG = _ Q
12674-11-2----~~- Aroolor-1016 34 U
11204-28-2-~-~~ -Aroolor-1221 34 U
11141-16=5~~----Aroglor-1232 34 0
53469-21-9-~-~~-Aroclor-1242 34 U
12672~28-6--~-~--Aroclor-1248. 34 R
11097-69-1---=-~-Aroclor-1254 34 —u
11096-82-5---—-- Ardalor-1260 34 u

-

Concentration of analyte is less than the value given.

FORM I PEST




1D : EPA SAMPLE NO.
PCB  ORGANICS ANALYEIS DATA SHEET

CTO0068RM

‘Lab Name: __QUANTERRA,MO Contract: _262-01

Lab Code: JTMO - Case No.: 8AS No.: §DG No.: _§1171
Matrix: {(esoil/water) _SOQIL __ Labh Sampla ID: 10123-018
Sample wt/vol: 39,2 (g/ml) G Lab File ID:
Level: {Low/med) LOW: Date Sampled: 01-09-96
£ Moisture: not dec. 2 dea. Date Bxtracted: Q01-15-~96
Excrad;idn: -(8ep®/Cont/Sonc) _SONC _ -~ Date Analyzed: 01-16-96 '
GRC Cleamup: {(¥/N) _N_ pH: Dilution Factor: __ 1.0
, : CONCENTRATION UNITS!t
CAS NO. ‘Compound (ug/L or ug/Rg) TE/EG Q
12674-11-2-~-<~-Ar0clor-1016 34 )
111.04-28-2--~-<-Aroalor-1221 . 34 U
11141-%6-5------Aroclor-1232 - 34 L
53469-21-9------Aroclor-1242 34 - U.
12672-29-6~---~~=AroCclor-1248 ~ 34 U
11097-69-1----~-Aroclor-1254 e - » 34" .
11096-82-5---<-~-Aroclor-1260 34 U

U: - Concentration of analyte is less than the value given.

FORM I PEBST




EPA SAMPLE NO.

PCB ORGANICS ANALYSYS DATA SHEET
_ . CTO00069RM
Lab Name: QUANTERRA,MO " Contract: _262-01
Lab Code: ITMO Case No.: SAS No.: SDG No.: _S1171
Matrix: (soil/water) _8OIL Lab Sample ID: 10123-019
Sample wt/vol: _30.2 (g/ml)___G& ___ ' Lab File ID:
Level: (lLow/med) Low } Date Sampled: 01—0§'-96
% Moisture: not daa. 2 dea. Date‘Extr.acted: 01-~15-96
Extraction: (8epF/Cont/Scnc) SONC Date Analyzed: _01-16-96
GPC Cleanup: (Y/N) _ N pH: pilution Pactor: 1.0
Seii B ' CONCENTRATION UNITS:
CAS NO.. Compound ' (ug/L or ug/Kg)_UG/KG _ o}
12674-1L=2=~--= Aroclor-1016 : : 34 U
11104~28-2----~-Aroclor-1221 34 U
11141-16-5----—~ Aroalor-1232 34 U
53469-21-9~----- Aroclor-1242; : 34 R
12672-29-6~~=~---Aroclor-1248 . ‘ T 34 U
11097-69-1-~---- Aroclor-1254 - 34 U
11096-82-5-=~--~Aroclor-1260 - ' T 34 U

U: Concentration of analyte is less than the value given.

FORM I PEST




SIS e 1
PRI Pl




Lab Names: . ¢ _Gontxaat:

Lab Coda: IIMQ: Case No.:

' . Matrix: (goil/water) _SOXT. . """ “Lab sample ID: _16123-030" " ¢
. N . . . ., N

Sample wt/vol: 30.2 - (5/ml) G - Lab File ID:

Level: (low/med) _LOW - __ . Date Sampled: 01-09-~9¢

% Moisture: not ded. 2 © dec. . Date Extraated: 01-15-9¢

Bxtraction: (SepF/Cont/Sonc) _SON Date Analyzed: 01-16~9§6

GPC Cleanup: (Y/N) _N_ pE: pilution Factor: - 1.0

CONCENTRATION UNITS: .

CAS NO. Compound : (ug/L or ug/Kg)_UG/KG o)
12674-11-2------Axoclox-ilib_ ' 34 u
11104-28-2+~~--~Arogloxr-1221 34 4]
11141-16=5~=-~--ArQolox-1232 34 u
§3469-21-9----~<Aroclox-1242 34 U -
12672-29-6--~~-~=-Axoclor-1248 ' 34 U
11097-69-1-~----Aroolor-1254 34 - U -
11096-82-5-~--«~ArOCclor-1260 ) : 34 . U.

O: Concentration of amalyte is 1055 than the value given.

FORM I PEST




‘Lab Name:

Lab Code: ITMO Case No.:

Matrix: (soil/water) QX

Sample wt/val:

1D

PCB CRGANICS ANALYSIS LATA SHZET

__OUANTERRA MO Contiaci: _262-01

RPA SAMPLE NO.

CTO0071RM

<eeeew BAS No.:

- Lab Sample ID: 10123-021

8SDG No.; 81172

230.2 (gfwli__ @& .. Lab Pile ID:
Level: (low/med) _LOW Date Sampled: 01-09-96
¥ Moisture: not da-. 3 dec. +  Date Extracted: 01-18-96
Extraction: (SepF/Cont/Soic) _SOHC - ' Date Apalyzed: Q1-16-96
GprC Cleanmup: ) (Y/in N pH: pilution Faaror: 1.9
CONCENTRATION UNITS:
CAS NO. Compounti {ug/L or ug/Xg)_UG/KG Q
12674-11-3=-~-=-=~Aroclor-10i5 34 g
11104-28-3-~~~=-~-AXOClOxr-~2.2221 34 a
11241-16-5--~~-~ Aroclor-1232 34 o
53469-21-9-~-~-~ Aroqlor-1242 34 ¢}
12672+29=6-~=~==AY0ClOYr-1248 34 U
11097~69-1~~~-=-~ARY0OClOX-1254 34 U
11096-82-5-~-~=~ Aroclor-1260 34- U

U:

Concentration of analyte is less than the value given.

FORM I PEST




1D : EPA SAMPLE NO.
PCB OniniIcs ANALYSIS DATA SHEET )

Lab Name: OUANTERRA , MO Contiraot - 262~01

Lab Code:. ZIMQ Case Ne.: 8AS No.: SDG No.: _g81172

CT00072RrM

Matrix: (soil/watex) 8017, Lal Sample ID: 2Q123-022
Sample wt/vol: 30.0 - (g /=%.;_ @ Lab File ID:
Level: (lbw/med) dow Date Sampled: 01-09-96 v
¥ Moisture: not dec.. 2 . dec. — Date Bxtracted: 01-15-96 —
Bxtraction; (SepF/Oont/Goﬁc} B _8ON¢G .' Date Analyzed: 01-36-96
GPC Cleanup: (Y/N) _LA - pH: —_— Dilutien Factor: 1.0
' o CONCENTRATION UNITS: B
CAS NO. Compound (ug/L or ug/Kg)_Uc/Re Q
12674-11-2-——--—1\1'00101‘-'16‘16 . - 34 - U
11104-28-2-7----Arcjclor=U21 ) ) 34 _ e R
11141-16-5----~-Aroclor-1237 T34 T
53469-21-9------Aroclor 12427 : ~ 34 o
12672-29-6-4---'—Aroqlor-lz.«m - a4 1. .- .
11097-69-1--—--—1\1‘00103.‘-1254 34 , e :
11096l-82-5------MOclot-1260 . 34 - - U

U: Concentration of analyte ia less than the value given.

FORM Y PEST




1p ' EPA SAMPLE NO.

PCE ORGANICS ANALYSIS DATA SHEET

' : CT00073RM
Lab Name: __QUANTERRA, MO = Contragt: _262-031

SDG No.: _81172

Lab Code: JITMO Case No.: _ SAS No.:
Matrix: (soil/water) _SOQIL : Lab Sampleée ID: 10133-023
Sample wt/vol: _30.1 (g/mi} __ & Lab Pile ID:
. Leval:  (low/med) _IOW . Date Sampled.: 01-09-96
t Moisture: not dec.____4 Gea. Date Extracted: 01-15-96
Extraction: (8epP/Cont/Scmc) SONC__.° - Date Analyzed: 01-16-96
GPC Cleanup: (Y/N) __N_ PH: ' Diluciom Factor: 1.0
: CONCENTRATION UNITS: _
CAS NO. Compound {ug/L or ug/Kg)_UG/RG Q
12674-11-2-~--—- Aroalor-1016_ 3s u
11104-28-2~-----Aroalor~1221 : as o
11141-16~5~~~~==Ar00lor-1232__ : 35 U
63469-21-9~~--—-- Aroclor-1242 , - 3s - g
 12672-29-6------ArOClor-1248__ - -1 U
11097+69~-1-~~~=--Ax00lor~1254 35 - U
 11096-82-5--~=-~=-AYOCLOX-1260___ ' - : as e

u: conceﬁtracion of analyte is less than the value given.

FORM I PEST




’ 1D EPA SAMPLE NO.
PCB ORG::(iCS ANALYSIS DATA EHEET )
CTO0074RM
Lab Name: __QUANTERRA,MO = Contract: _262-01
Lab Code: ITMQ Case No.: SAS No.: SDG No.: _81172
Matrix: (goil/water) 8OIL Lsb Sample ID: 10123-024
Sample wt/vol: _30.1 (g/ml)__@ Lab File ID:
Level: {(low/med) _ILOW —_— Date Sampled: . 01-09-96
£ Moisture: not dec. 2 dec. — Date ¥xtracted: 01-15-86
Ext'.tacti}én_'_:z‘f (SepP/contlsonc) 5033 “ Date :Analyzed: 01-16-96 -
GEC cleam_:.pé (Y/Ny _ N pH: __ . Diltition Factor: 1.0
' CONCENTRATION UNITS:
CAS NO. Compound (wg/L or ug/Kg)_UG/KG o
12674-11-2--~-=-Rroalor-1016 ' 34 U
11104~28-2-~-~~-~, Aroclor-1221 34 U
11141-16-5-~=~=~Aroclor-1232 L A 34 T u
53469-21-9_-f—-—-m10r-1242 . 34 - U
12672-28-6~-~~---Ar0Clor-1248 ) ‘34 1v)
11097-68=1~~~-~~Ax0OClor-1254 ’ 34 U
11096-82~5=«=~~~ArOClOr-1260 ] . 34 - U

U Concentration of analyte is leas than the value given.

FORM I PBST




!

U: Not detected at the detection limit stateq

Quanterra
: Environmental
. Services
. 'g - < To: Wayne Sprulles/Nick Demos’
: Fax Number: (303) 866-8774
Phone Number; (303) 966-8508
From: John Powall
Fax Number: (314) 208-8757
Phone Number: (314) 208-8588
PCB RESULTS
_ ...~ |Aroclor]Araclor] Aroclor| Aroclor|Aroclor Aroclor] Aroclor]
Labip . . Sample'lD:. - 1016 |- 1221 1232 | 1242 | 1248 “1254 | 1260
QCBLK76880 QCBLK76880 33 U]l 33.U] 33U 33 U] 33Ul 330 ‘33°.U
8218-001 - [SS00002RM 34 U) 34 U] 34 0] 320 34 Ul 34 U] 390U
9218-002 - : |SS00004RM # Ul 4U] 330U 34 Ul 34 U] 3¢ 0l 3z U]
8218-003 - [SSO0011RM- 4 U] 4U] 3dul a0 34 U] 34 Ul.g33 |
- 19218-004° SS00016RM 38 Ul 36 U] 38 U| as U 36 Ul 36 Ul 147 -
'|9218-005 . [SS00020RM 3B U] 3BU] 33U 330 33 U} -33°UJ 33 U;
8218-005MS * [SS00002RM-MS B U] BU{33Ul 33U 33 .U{78%'Rec:| - 33. U, :
8218-005MSD SS00002RM-MSD | 33 U 33U} 33U|] 33Ul 330U 7% Rec |. 33:U




@uanterra

Environmentul
Sarvices
To: Wayne Sprolles/NIck Demos
Fax Number: (303) 968-8704
Phone Number: (303) 866-8508
From: John Powell
Fax Number: (314) 298-8757
Phone Number: (314) 208-8566.
| PCB RESULTS
T T T o 7Aroclor A:%?r‘u_\;olor Aroclor] Arocior] Aroclor] Arodia]
77 LabiD T Sample’iD '’ 1016 | 12217| 1232 | 1242 | 1248 | 1254 | 12607 - '*
QCBLK77480 |QCBLK77460 33 U| 33 UJ33 U333 U333 U{33.-U|l33 U
) 09268-001 §S00026RM 36 U] 38 U368 Uj3\ U|]3 U3 U|s
: 9268-002 - |SS00028RM 36_U| 38 UJ3 U}j38 U|38 Uj3 Ujas- U
9288-003 SS00033RM 39 U} 390 U439 U| 38 Ul 38 UJ 38 U300 .




- QUANTER; |
g (Forme:ly,n‘As - St. Louis)
ST. LOUIS, Mo

Fax TRANSMISSION

1230349 4- 5 /5y _

SEOER: B e 5. D

DATE: J93%
TIME:

Louls favoratory |
| Fax Sumbar: (314) 295-g787 '

If You xrp.ri{mco Trouble, Call (314) 29g-g5ss

e
y

e
2T,
"y

7




| Q)uanterm

Semm

To: Wayne Sprolles/Nick Demos

Fax Number: (303) 968-8704.
Phone Number: (303) 866-8508

From: John Powell
Fax Number: (314) 208-8757
Phone Number: (314) 298-8566

Date: 9/18/05
. —— miia Maiilie ——iaela 4,;.:':.;;&1-.%:;“: L D PPN GIOF S S e S L dane v o s

© |7 s T T TAroclor[Arogler] Aroclor Aroclor}Aroclor] Araclor]| Arocior
Lab ID - {Sample.ID. . | 1016 | 1221 | 1232 | 1242 | 1248 | 1254 | 1260
QCBLK78083 QCBLK78083 33 U] 33 Uj33 ulss ulas U ‘33 U§33 U
9325-001 SS00070RM 36 UJ-36 U] 38 Ul 38 ulz700 36. U] 36 U|.
9325002 SS0007RM - 35 U] 35 Ul 35 ul[35 ufaoo 35 U] 35 U
9325-003 SSO0080RM . 37 U] 37 U] 37 u] 37 ul31o0 37 .U| 37 U}
9325-004 SS00094RM. 38 U] 38 U]-38 U] 38 U|1300 '38::U] 38 U
8325-005 .. |SSO0095RM - 38 UJ 38 Uj 38 UJ] 38 Ul1800 | 38Ul 38 Ul
9325-008 - .- |SSO008SRM™ - .. |-35. U| 35 U] 35 Ul 35 Uj470. |-35.. U35 U

U: Not: detected al the detection limit stated




Enviroomental
Services
To: Wayne Sprolles/Nick Demos
Fax Number: (303) 966-8774
Phone Number: (303) 966-8598
From: John Powell
Fax Number; (314) 288-8757
Phone Number: (314) 298-8566
PCB RESULTS
Aroclor | Araclor] Arocior Aroclor| Aroclor| Arocior [Arocior
LabiD _|Sample ID 1016 | 1221 | 1232 | 1242 | 1248 1254 | 1280
- |QCBLK79526 -|QCBLK79525 33U33U33U.33U33:U33 Ui 33 U
1+2%[9458-001  |SS00132RM 37 U] U 37 U 37 ulza00 -680 37V
~18468-002 - 1SS00137RM 385 Ul 35 UJ36 U35 Ul u
/(9456-003  |SS00146RM | 87 U] 57U 87-U|37 Ul Ul
~]9468:004  |SSO0160RM | 35 U .35 . U35 U35 U, U]
‘ '".]9458-005 " |SSOOT07RM 37 U] 37.-UJ'37 U] 37 UJ. 37 U]
-{9458-008 1SS00203RM 37 Ul 37 U a7 U] a7 U Ul
9458-007  |SS00177RM 34 Ul 34 U334 Uulss Ol ) 1 Nk
. "']9458-008 SS00185RM | 34 0O 34 U 34 Ul 34 U} 1
9458-001MS . |SS00132RM-MS 37 Uy 37 Ul37 Ul37 U
9458-001MSD-|SS00132RM-MSD 7 UI'37T Ul a7 uv 37. . U}4300 - |527% 7. u

U: Not detected at the detection fimit stated

.......




Puanterra
) Eogvironmentz]
Services
To: Wayne Sprolles/Nick Demos
Fax Number: (303) 966-8774
Phone Number: (303) 966-8598
From: John Powell
Fax Number: (314) 298-8757
Phone Number: (314) 298-8566
PCB RESULTS .
L Aroclor [ Aroclor[ Aroclor| Aroclor Aroclor Amélor Aroclor
LabiD Sampie ID 1016 | 1221 | 1232 | 1242 | 1248 1254 | 1260
QCBLK78323 |QCBLK79323 33 Ul 3 UI38 UJ33 Uf33 Ul33 Ul 33 U
8437001 -|SS00108RM 37 Ul 37 -U] 37 U] 37 uliso 37 Uj 37 U]
- 18437002 |SS00171RM : 38 Ul 38 U338 uUl3w U ‘38 - U{-38 U] 38. U
. - 18437-003. . |SSO0160RM 41 36 U] 36 U] 36 U -36.-.U] 600 . 36 Ul 54
94372004 - - :{SS00162RM 36 U| 38 U] 38 G} 38 .Ul5900 | 33 Ui.38 U
18437005 . |SS00165RM - 30U} 38 U|39 U 387 Ul:44- | 39 Uj-62 .
9437<005- . |SS00168RM | 37 U} 3r Ul 37 ‘Ul 37 Uj2800 | 37 ul a7 Uyt
" [8437-007 SS00170RM - 37 U{ 37 Ul37 U 37 . 412300 37 Ul37 U
9437-001MS . {SS00108RM-MS 37 U{ 37. Ul 37 U] 37 U 3200 fosw |37 U
9437-001MSD-{SS00108RM-MSD 37 U] 37. U 37 Ul 37 U 300 109% 37 U

U: Not detected at the detection limit stated

- Uwu,é “Uc/ky

. Pagefofi




To: Wayne Sprolles/Nick Demos
Fax Number: (303) 966-8774

Phone Number: (303) 966-8508

From: John Powell
Fax Number: (314) 298-8757

Phone Number: (314) 298-8566

U: Not detected at the detection firit stated

Units UGIKG

PCB RESULTS

Aroclor | Aroclor[Arocior Aroclor Aroclor
Lab ID Sample ID 1016 | 1221 | 1232 | 1242 1260 " |..
QCBLK79696 |QCBLK79696 33U} 33 .U]33 ul33 Uj 33 :U R R V)|
5468-001 [SS00206RM 720 U1 720 UJ720 U|720 0 720° .U 7000.. :}:5000
9468-002  [SS00212RM. . 36.UJ 36. UJ'36 UJ36 U -36.:-U[1800° 1.
-19468-003 JSSG0213RM .- 38 Uj 38 U3 U[38 U 38" -UJ1800° -
9468-004 " [SS00217RM 35 Ul 35 U35 U|35 Ul3s U1.310: -[F220 -}
8468-001MS-. |SS00206RM-MS. 720 UJ720 U720 U[720 U 720 Ulssss% ~ J11000 -
9468-001MSD |SS00206RM-MSD | 720 U 720 Uf720 U720 Uf720 U 2387% 6300 -




. To: Wayne Sprofles/Nick Demos
‘ Fax Number: (303) 2866106~ (.33
Phone Number: (303) 966-5780

To: Laura Johnson
Fax Number: (303) 666-8400
. Frome John Powet
Fax Number. (314) 268-8767
Phone Number:'(314) 208-6568




Environmental
Services ,
To: Wayne Sprolles/Nick Demos
Fax Number: (303) 966-5198
Phone Number: (303) 966-6760
To: Laura Johnson
Fax Number: (303) 966-3400
From: John Powall
Fax Number: (314) 208-8757
Phone Number; (314) 298-8566 .
PCB RESULTS
» |Aroclor | Aroclor] Aroclor] Aroclor Aroclor{ Aroclor| Aroclor
LabiD - [Sample D | 1016 | 1221 | 1232 | 1242 | 1248 | 1254 | 1260, :
QCBLKB0123 |QCBLK80123 - 33 U 33 U|33.U[33-U]33.0|33
19509-001 - |SS00234RM - -] 340 U| 340 U|340.U 340U :
9509-002 - |SS00243RM- 1 34 Ul 34 U| 34 Ul34 Ul
|8509-003 - SS00249RM 3 Ul 34 Uj34 U39 U
9509-004 - |SS00252RM 34 U] 34 U] 34 U3 Ul
9508-005 S§S00254RM 33 Uj33 UJ]33 U[33 U

U: Not-detected at the detection limit stated
Units: UG/KG




To: Wayne Sprolles/Nick Demos
Fax Number: (303) 966-6498 65 33

Phone Number: (303) 866-6760
To: Laura Johnson
Fax Number: (303) 866-3400

From: John Powell
Fax Number: (314) 208-8767
Phone Number: (314) 288-8566

PCB RESULTS

...~ |Aroclor)Aroclor| Araclor| Aroclor| Aroclor| Aroclor| Aroclor|
|Lab D - |SampleiD. - - | 1016 | 4221 | 1232 | 1242 | 1248 | 1254 | 1260
QCBLKB0444 |QCBLKB0444 ~ | 33 U] 33 U] 33 U[33 U[33 U[33 u|a3 U
9548-001 - [SS00256RM 35 U3 ul[3 U35 U[35 U447 135 .U
8546002 . [SS00268RM 40 UT 40 Uj 40 U] 40 U] 40 U[ 40 U] 40. U
9546-003- SS00265RM 40 U] 40 U| 40 Ul 40 uUf110 40 U] 40- U
19648004  |SSO0305RM . 34 Ul 34 U} 34 U334 U[34 UJ2100. |34 U

U: Not detected at the detection fimit stated -
Units: UG/KG




S ip L EPA SAMPLE:NO
PCB ORGANICS ‘ANALYSIS DATA SHEET RS

. 85500430RM-
Lab Namas QUANTERRA , MO Contracts 262,01 )

Lab Code: ITMO c@ee No:: 8AS8 No.: 8DG No.:- _S1181
Matrix: (soil/water) S0X1, Lab éample ID; 10377001
Sample wt/vol: 30,0 (g/m1) g Lab File ID:
Level: (low/med) _LOW ' Date Bampled: - 03-15~96.
% Moistura: not dec.__14 dec. Date Extracted: 02-21-96
Extraction: (8apF/Cont/Sonc) : BONG Data -Analyzed: 02-22-96
GPC Cleanup: (Y¥/N) _N_ pH1 Dilution Pactor: 1
' - CONCENTRATION. UNITS: ' .
CAS NO, - Compound (ug/L or ug/Kg)_UG/KC Q
12674-11~2~~~-~-Aroclor-1016__ . i ‘ . 38 o
- 11104-28-2~~~——=Ar00LlOor-1221 : E - B 38 N N ¢
11141-16=5=~==—=Aroclor-1232 : - L : ! : ) i SO
53469-21~-9 Aroalor—-1242 : I} 38. J. g -
12672-29-6=———Aroclor-1248 - 38 o -
11097-69-1~~=~-=-~Aroolor—-1254 . - 38 1.0
11086-82-5 Aroclor-1260 : . 120

u: Concentration of analyte is leas than tha value given. . R

FORM I PEST




PCB ORGANICS ANALYSIS DATA SHEBT

EPA SAMPLE'No.

$500430RMMS '

Lab Name:- _ QURNTERRA,MO ~_  Contract: _262,01
Lab code: ITMO .Case No.: SAS No.: ______ 8DG No.: _S81181
Matrix: (eoil/water) __SOIL Lab Sample ID: 10377-001M8
8ample wt/vol: 30.0 (g/ml}) q Lab File ID%
Level: (low/med) _LOW ; Date Sampled: 02-15-56
% Moisturat not deo.__14 dec. Date Extracted: 02-21-96
Bxtraction: (SepF/Cont/Sonc) SONC Date Analyzeds: 02-22-96
GPC Cleanup: (Y/N) _ N . pH: . Dilution Factor:s 1
' CONCENTRATION UNITS:
CAS NO. ~ Compouad {(ug/L or ug/Kg)_UG/KG _ Q
12674-11-2~———-Aroclor-1018 ‘ : 1 180
11104-28-2--~--——-Aroclor-1221 — 38
11141-16~5-—-=—-Aroclor-1232 : : 38 U
53469-21~9~~~~—~Rroclor-1242 - 38 a.
12672-29-6-- Aroglor-1248 - 38, -~ u
11097-69-1==-~~=Aroglor-1254 38 ] |
11096-82~5 ~Aroclor-1260_ 300

O: Concentration of analyteits lass than the value given.

FORM I PEST




PCB ORGANI

ip

C5 ANALYSIS DATA SHEET o
| - ' S600430RMMsD |-

Lab Name: __OUANTERRA.MQ  Contract: 262.01 S
Lab Code: ITMO Case No.: BAS No.: SDG No.: _S1181 _
Matrix: (soll/water) SOIL Lab Sample ID: 10377-0014SD
Sample wt/vol: 30.1 (g/ml) a Lab Fiie ID:z R
Lavelx‘ {low/med) oW Date Sampleds 02-15-96-
% Moisture: not deo.__ 14 dec. Date thragtééz _402-21496 
Bxtraction: (Sep¥F/Cont/Sonc) SONC .Date Analyzed: 02-22-96

pH: Dilution Factor: 1

GPC Cleanup: (Y/N) _N_

CAS NO. Compound

CONCENTRATION UNITSt
(ug/L or ug/Kg) OG/KG

12674-11~2——-——Aroclor-1016.

190

11104-28-2-————Aroclor-1221

38

11141-16~5~~=-——=Ar0ClOr-1232

38

53463-21~9—~-~——~Ar0Olor-1242

38

12672-29=6~~~===procloxr-1248

38

11097-69—1~——=~==Aroolor-1254

*qacha ©

38

11086—-82—5~—~——<Aroclor-1260

260

a:

Concentration of analyte is less than the value given.

FORM. I PBST




EPA SAMPLE'NG.

. . . lp . ’ .
PCB ORGANICS ANALYSIS DATA SHEET

' : §S00434RM
Lab Nama: _ QUANTERRA.,MO ___ Contract: _262,0]1 '
Lab Coder JITMQ Case No.: SAS No.: ______ SDO No.: _§1181 i
Matrixs (soll/water) 80IL Lab 8ample ID: 10377-002 |
Sample wt/vol: _30.1 __ (g/ml)___ g Lab File ID:
Level: {low/mad) _LOW : Date Sampled: 02-15-96
% Moisture: not .dec. 11 dec. Date Extracted: 02-21-96
Bxtraotion:s (SepF/Cont/8onc) — _8ONCG Date Analyzed: 02-22-96
GPC Cleanup: (¥/N) _ N pHe Dilution Pactort 1
: CONCENTRATION UNITS: ’
CAS NO. Compound {ug/L or ug/Kqg)_UG/KG (o]
12674-11~2~-——aroclor-1016 . : ‘ 37 u
11104~28~2~ Aroolor-1221 : ' 37 u
11141-16~5 -Aroclor-1232 : 37 U
53469-21~9 Aroolor-1242 - . |7 a7 U
12672-29-6 Aroclox—1248 : 37 U
11097-69~1—w===Aroclor-1254 s 37 U
11096-82-5 —~-Axroclox-1260 . I 460
. Uz Concentration of ‘analyte is less than the value givén. ‘

FORM I PBST




BPA SAMPLE'No

ADsH c
PCB ORGANICS:ANALYSIS DATA SHEET

8800437RM

Lab Name: QUANTRRRA , MO Contract: ~ _262.01

Lab Code: JXTHO Casa No.: SAS No.: SDG No.: _51181
Aatrixt (s0il/water) 80IY. . Lab Sample ID; 10377-006
Sample wt/vol: 30-i (g/ml) a Lah File ID:

Lavels (low/med) _LQﬂ_______ o Date sﬁmpled: Qi—iS—QG

Date Bxtracteds 02-21-96

$ Moisture: not dec._ 11 dec.

BExtractions (§epF/Cont/Sono) __BONC__ Date Analyzed: _ - 02-22-96
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1
CONCENTRATION UNITS:
CAS . NO. Ccompound {ug/L or ug/Kg)_UG/KC o}
- 12674-11-2~------Aroclor-1016 : - 37 u
11104-28-2-~=-=—Aroclor-1221 ‘ . 37 U
11141-16-5 ~-Araalax-=1232 i 37 U
83469-21~9~~-———Aroclor-1242 ' 37 U .
12672-29-6—==~-Aroclor—-1248 . 37 o
111097-69-1 Aroclor-13564 — : 37 s}
711096-82~§~~—~~—Aroclor-1260 s v 440 :
U: - Concentration ofxanalyte is less than the value given.

FORM I PEST




i

PCB ORGANICS ANALYSIS DATA SHERT

EPA SAMPLE RO.

PBLKO1
Lab Name: _ QUANRTERRA.MO __ Coatraoct: 262.01 ‘
Lab Code: JITMO Case No.: 8A8 Ho.: SDG No.: _81182.
Matrix: (aoil/w#ter) SOII, Lab Sample ID3: BLR92501
sample wt/vols: 30.0 g/mxy g Lab File in:
Lavel: (low/mad) LOW ' " pate S8ampled:
~ § Moisture: not dec. deoc. Dite Extracteds 02-23-86
'Extraction:. (8epF/cont/Sonc) __SoNG Date Analyzed: _ - 02-28-9§
GPC Cleanup: (Y/N). _N._ pH: Dilution Factor: 1
_ " CONCBNTRATION UNITSs
CAS NO. Compound (ug/L or ug/Eg) UG/KG Q
12674~11-2 —~Aroalor-1016 33 U
11104-28-2~~====Aroclor-1221 33 U
11141-16-§ —~=Aroclor-1232 33 ..U
53469-21~9————-Aroclor-1242 33 U
12672-29-6-———~-—Rroclor-1248 33 iR ]
11097~69-1————Axroclor-1254 33 g
‘_11096—8275——--—Aroolo:‘1260 33 1

U:

.

FORM X’

‘concentration of analjte is lass than the value given.

PRST




PCB GRGANICS. ANALYSTS DATA SHEET
Lab Néme: QUANTBRRA,MO - Contract: _3pz.oi FPSPKO1
Lab Code: ITMO Case No.: 8A8 No.: 8DG No.: _S1182
Matrix: (goil/water) _ SOIL Lab Sample ID: SPR92501
sample wi/vol: __30.0 (g/ml)__a Lab File ID:

Lavel:

(low/med) _LOW __

PN

EPA SAMPIE No. =

Date Sampled:

% Moisture: not dec. dec. Date Extracted: 02-23-96
Extraction: (sépF/COntISOnc) SONC Date Analyzed: 02-28-96
GPC Cleanup: (Y/N)_ N pH: _ Dilution Factor: 1

' e : . CONGENTRATION UNITS:

CAS NO. - ° " Compound (ug/L or. ug/Kg)_UG/XG Q
12674-11—~2-~~——==Aroclor-1016 160 ‘

" 11104-28-2 ‘=Aroclar-1221 33 T
11141-16-5---——=Axoclor-1232 33 o
*53469~21-9—~——--Arooloxr-1242 33 O
12672-29=6————Aroclor-1248 33 U
11097-69=1=====~Aroclor-1254 - 33 -
11096-82-5~~———=~Aroolor-1260_ 170

U:  Concentration of analyte is lesa than the value given.

FORM I PEST




. . 1D EPA SAMPLE KO.
. PCB ORGANICS ANALYSIS DATA SHKET - e
) A 5S00463RM
Lab Name: QUANTERRA , MO Contract: 262.01
Lab Code: ITMO Case No.t .8A8 NO.: 8DG No.: _S1182

Matrix: (soil/water) _ SOIL

Lab .Sample ID: 10394-001

"Sample wt/vol: _30.2 (g/ml)___g Lab File ID: ,
Level: (low/med) _LOW- ) Date -s_amp'_lédf 02-21-96
3 Hoisfure: not dec.__3 dec. Date Extracted: ) 02-23~96
Extraction: (SepP/Cont/Sého) — _BONC . Date Rnalyzed: 02-28-96
GPC cleanup: (Y¥/8). _N_  pH: Di:iution ‘Faoctor: 1

cas No. * Compound

CONCENTRATION' UNITS:
(ug/L or ng/Xg) UG/RG LR




i pis) EPA SAMPLE NO.

PCB ORGANICS ANALYSIS DATA SHEET
8800464RM

Lab Name: QUANTERRA MO Contxacti 262,01

Lab Code: ITMQ Case No.i SAS No.: 8DG Na.: 81182

Matrix:s (soil/water) SOTL Lab Sample ID: 10394-002

Sample wt/vol: _30.,1 (g/ml)__gq Lab Filae ID:

Level: (low/med) _LOW Date sampleds 02-21-96 o

% Moisture: not dec. 7 _ . dec. Date Bxtracted: 02-23-96

Extraction: (SepP/Cont/Sonc) ___SONC _ Date Analyzed: 02-26-96

GPG Cleaaupt (¥/N) N pi : Dilution Factor: 2,

CONCENTRATION UNITS:
CAS NO. Compound (ug/L or ug/Kg)_UG/KG Q |
|
12674-11-2 ~-Aroclor-1016 . 36 U i
11104-28=2==w——=Aroclor-1221 : 36 U ‘
11141-16~5-—-~——Aroclox-1232 — - 36 : o _
. §3469-21~9~ Aroclor-1242 ’ 36 I w___|°:

12672-29-6~ -aroglor-1248 : . _ 36 o R
11097-69-1————--Aroclor—-1254 . = 36 (]
11096-82~5——=~==Aroclor-1260 . ) 270 —

Us Congentration of analyte is lass than the value given.

FORK I PEST.




. - ip BEPA SAMPLE NO,
/- PCB ORGANICS AMALYSIS DATA SHERT :
8800473RM
Lab Name: _ QUANTERRA,MO _ _  Contract: _262,01
Lab Code: ITMO Case No.: SAS No.: SDG No.: _g1182
Matrix: (soil/water) _QQIL___, Lab Sample ID: 10394-003 '
sample wt/vols _30.0 (g/ml)_qg _ Lab Pile ID:
Level: (low/med) _LOW ' Date Bampled: 02-21-96
$ Molsture: not dec. 13 ~ dec. Date Extracteds: 02-23-96
.-Extraction; (8epF/Cont f/Sonc) .__9.0_139_ Date Analyzed: ___02-28-96
GPC Cleanup: (¥/N) _N: pH: : Dilution Factor: 1
CONCENTRATION UNITS: N
CAS NO. Campound (ug/L or ug/Kg) UG/KG Q
12674-11-2 -Aroclor-1016 ' . ' 38 u
11104-28~2~——~—=Aroclor-1221 . 38 g
11141-16-5--~-==Aroclor-1232 o 38 u .
. 53469-21-9——Aroglor-12342 38 -0
12672~29-6~———==Aroclor-1248: . . 38 - U
! 11097-69-1— -Aroclor-1254 38 0~
' 1:!09_6—82—'5—-,-—-_—-Aroclor-1'260 - - i 280 '
u: Concentration of andlyte is less than the value given.

FORM I PEST




8007900 D]

o 1o EPA SAMPLE NO.
PCB ORGANICS AMNALYBIS DATR SHEET

Lab Name: QUANTERRA . MO Contracts 262.02
Lab Code: ITMO Case No.: . 8RB No.s _______ = SDG No.: _S1182
Matrix: (soil/water) _ SOIL _ Lab Sample IDs 10394-003M8§
sample wt/vol: _30.,) _(g/ml)___ g Lab File ID:
Level:  (low/med) _LOW Date Sampled: 02-21-96
& Moisture: not dec._ 13 . dea. Date Bxtractoed: 02-23-96
Extraction: (Sep¥/Cont/Sonc) — BONC Date Analyzed: 02-28-96
GPC Cleanup: (Y/N) _ N pH: Pilution Factor: 1.
' CONCENTRATION UNITS:
CAS NO. Compound {(ug/L or ug/EKg) _UG/KG o]
12674~11~2——=~=~Aroclor-1016 . 140
11104-28~2-~————Aroclor-1221 9 38 5]
113141-16=8~- Arocloxr-1232 ; 38 U
53469-21-9- Aroclor-1242 s 38 U
12672~29—f==~====AX0oCclOor-1248 I ] 38. U
11097-69~1-——-=Aroclor-1254 ) : : 38 Yy
11096-82-5 Aroclor—-1260 - ! 390
U3 Concentxation of analyta is less than the valua given.
PORM I PEST

8300473RMNE '




- ip BPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET
SS00473RMMSD
Lab Name: QUANTERRA , MO Contract: 262.01
Lab Code: JITMO Case No.: 8RS No. s ' 8DG No.: _81182
Matrix: (soil/water) SOIL Lab sample ID: 0394 MED
Sample wtfvol: _30.1 _ (g/ml)__ g Lab File ID:
Level: (low/med) _IOW Date Sampled: 02-21-96
% Moisture: not dec. 13 dec. - Date BExtracted: 02-23-96
‘Extraction:. .(SepF/Cont/Sonc) —__SONC_. Date Analyzed: 02-28-96
GPC Cleamup: (Y/N) _ N_ pHs __ Dilution Pactor: 1
CONCEBNTRATION UNITS:
CAS NO. Compound (ug/L or ug/Kg)_UG/RG Q
L 12674-11~2~~-—=Aroclor-1016 140
: 11104-28-2-———-—Aroclor-1221 38 U_
} 11141~3.6-5-~-——Aaroclor-1232" 38 U
53469-21-9 ~Aroolor-1242 - 38 U
: 12672-29-6 Araclor-1248 38 LU .
. 11097-69—)~====-nAroclor—-1254 38 U
11096-82—5-_---1&:001;0:—1260 350

U: Concantration of analyte is legs than the value given.

* FORM I PBST

- 800/L00f -

_wrnee

e e T -




. in RPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA BHEET
$S800477RM
I,ab Name: _ QUANTERRA,MO _ Contract: 262.01
Lab Code: XTMO Case No.: SAS No.: 8DG No.: _S1182
Matrix: (soil/water) SOTY, Lab Sample ID: 10394004 -
Sample wt/vol:  _30.2 (g/ml) a_ Lab File ID:
" Level: (low/med) _LOW Date Sampled: 02-21-96
% Moisture: not dec.__5 dec. Date Extracted: 02-23-96
‘Extraction: - (SapF/Cont/Sona) __SORC 'Date Analyzeds: 02-28-96_
GPO jcleanupx (X/8) N pB: » ‘Dﬂution Pactor: 1
: CONCENTRATION UNITS: :
CAS NO. Compound (ug/L ox ug/Kg)_W3/KG o)
12674-11-2-———-Aroalor-1016 35 o
11104-28-2———-Aroclor-1221 35 o
11141-16~5==——==~=nroaloxr-1232 35 g
53469-21-9— Aroclor-1242 36 v~
12672-29-6 Aroclor-1248 36’ 0"
11097-69-1 ~Arooloxr-1254 35 . Y
i 11096-82~5———~~-Aroclor-1260 136" —

U3 Concentration of analyte is less than the value given.

FORM I PBST




- ] 1D EPA SAMPLE Ko.

PCB ORGANIGS ANALYSIS DATA SHREET

. * 8800481RM
Lab Nama: QUANTERRA , MO Contract: _262.01
Lab Code: ;ﬁg Case No.: SAS No.: 8DG No.: _£81182 _ - : ‘
Matrix: (soil/water) _ SOIL Lab Sample ID: 10354-—065 |
gample wt/vol:s _30.1 (g/ml)__ g . Lab Pile ID:
Lavel: (low/med) _LOow ' Date Sampled: 02-21-96
.% Moisture: not dec.___6_____  dec. Date Extracted: 02-23-96
Bxtraction:. . (8epF/Cont/Sonc) SONC Date Analyzed: 02-28-96
cPC cleahuﬁé (¥/m) 11- pHs ‘ Dilution Factort 1
CONCENTRATION UNITSt
CAS NO. Compound (ug/L or ug/Kg)_UG/KGQ Q
12674-11~2~-————Aroclor-1016 _ o 35 _ U
11104-28-2—===-—Aroclor-1221 , 35 Y
11141-16-6- ~~Aroclor-1232. 35 U
53469-21-9-——~——=Aroclor-1242 i 35 1. -0
12672~29-6— —Arocloxr—-1248 - .38 ) U
11097-69-1~———=—-Aroclor-1254 . 35 . R
11096~-82~-5——~—=Ar0cloxr-1260 340 : .
Us Concentration of analyﬁe is legs than the value given.

PORM I PEBST

anaronn R
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. . a - ap - EPR SRMPLE NoO. .'

PCB ORGANICS AMALYSXS DATA SHEET

S : SS00438RM
Lab Name: QUANTERRA, MO cOntract:' 262-01
Lab Codes ITMO Case No.1 SAS No.: - 5DG No.: _S1181
Matrix: (soil/water) SOIL Lab Bample ID: 10377-003
Sample wt/vol: _30.2 (g/ml)__ g , Lab Pile ID: )
Levei: (low/med) Low Date 'smled: : 92-15—96
% Molsture: not dec._ & deo. ' ‘Date Extracted: -02-21-96
BExtraction: (SepF/Cont/8ono) SORC Date Analyzed: . 02-22-96
GPQG Cleanup: (¥/N) R pH: Dilution Factoxr: _ 1
: CONCENTRATION UNITS:
CRS NOA., Coupound (vg/L or ug/Kg)_UG/KG Q
12674-11~2=~-——praalor-1016 . | - 35 U
11104-28-2 ~Aroclor-1221 35 o
11141-16=5-~---~Aroclor-1232 i as U .
53469-21~9~-~—-~Aroclor-1242 - 38 "
12672-29~6---=—~Aroclor-1248 35 a
11097-69-1=====-Arocloxr-1254 35 g
11096-82-5—-=-—Araclor-1260 L i 180
. Us Concentration of analyte is less than the value given.

FORM. I PEST




S o 1p
' PCB- oneanxcs Amnnrszs DATA SHEET

SS00441RK
Lab Name: QOUANTERRA, HO Contract: 262,01
Lab Code: ITMO cﬁse No.: A5 No.s SDG No.: _S1181
Matrix: (soil/water) __SOIL - Lab Sample ID: __ 10377-004
sample wtfvols _30.0  (g/ml)__ g A © Lab Pile ID: -
Level: (low/med) _LoW | Date Sampled: . 02-15-96
%t Moisture: not dec.__18 dec. pate Extracted: 02—-21-96
Bxtraotion: (SepF/Cont/Sonc) E0NG Date Analyezad: 02-22-96
GBC Cleanup:s (¥/N) __N paI K Dilution Pagtor: 1
o CONCRNTRATION UNITS:
CAS FO. _Cbmpgund (ug/L or ug/Kg)_UG/KG Q
12674-11-2--———Aroclor-1016~ ' 40 U
11104-28~2—«=~=-Aroclor-1221 40 U
11141-16~5————Aroclor-1232 . 40 o
53469-21-9------Amclor~1242 - - : -40 |
12672=-29-6-~—~--Aroclor-1248 ; 40 i
11097-69~1~—=~=-Aroclor~1254 40~ 0
11096-82~5-~—-~Aroalor-1260 40 a
U: concentration of. analyte is less than the value given.

s

FORM I PEST




’ . N ‘:"‘,. .. ’ . . | . . :..
._ ' S | Y EPA SAMPLE KO. .

PCB ORGANICS ANALYSIS DATA SHEBT

‘ SS00447RY
Lab Nama: QUANTERRA , MO Contractt 262.01
Lab Code: ITMQ Case No.: SAS No.: 8DG No.: _S1181
Matrix: (soil/water) __SOIL ' Lob Sample ID: __10377-005
Sample wt/vol: 30.0 (g/ml) Q. Lab Plle ID:
Lavel: {low/med) LOW v Date Bampled: 02-15-96
& Moistura: not dec._ 8 dec. _ Date Extraoted: 02-21-96
pxtraction: (SepF/Cont/6onc) - ___soNc Date Analyzed: 02-22~96
GPC Cleanup: (Y/N) _H_ pH: Dilution Pagtor: 1
' . CONCENTRATION UNITS:
CAS NO. Compound (ug/L or ug/Kg)_UG/KG Q
" 12674-11-2~-————Rroclor-i016 - 36 U
11104-28-2 Aroclor—1221 i ' 36 u
11141~16-6=~——=-Aroclor-1232" 36 U
53469-21-9-~——==Aroclor—-1242 . ' 36 g
12672-29-6--~--—Aroclor—1248 36 U
11097-69~1———--Aroclor-1254 36 ]
11096~-82~5~~=——= Ax aclor-1260 - 270
. Uz - Concentration of analyte ig less than the valua given.

FORN I PEST




PCB ORGANICS ANALYSI8 DATA SHEET

S500450RM

. Lab Name: QUANTERRA, MO Contract: _262.01
Lab Code:; ITMO Case No.: SAS No.: SDG No.: _S1181
Matrix: (sbil/wacerj SOIL Lab Sample ID: 10377fdo7
sample wt/vol:s _30.0 (g/ml)__gq Lab File ID: ' '
Level: (low/med) _LOW _ Date Sampled: 02-15-96
3 Moisture: not dec.__11 deo. Date Extracted: 02-21-96
‘Extraction: (8epF/cCont/Sonc) SONC ' pate Analyzeds 02-22-96
GPC Cleanup: (Y/N) N PpH: Dilution Pactor: 1
- CONCENTRATION UNITS:
CAS RO. compound (ug/L or ug/Kg) UG/KG Q
12674+11"-2—-—nro=19:-1016 - S 37 U
11104-28=2—r~====Aroclox-1221 . : 37 )
- 11141-16-5—-~-=Aroclox-1232 a7 U
£3469-2) «9=—=—=-Aroalor-1242 . - 37 U
12672-29-6—-————arOClor=-1248 . 37 U
11097-69~1~~--=---Axoclor-1254 . 37 U,
11096-83-E==~-=~Aroclor—-1260 . 37 U

u: Concentration of analyte is less than the value given.

FORM I PBST




PCB ORGANICS ANALYSIS DATA BHERT

EPA SAMPLE NO: ;-

. $800455RM
Lab Rame: __QUANTERRA,MO ___ Contract: _262.01
Lab Code: JITMQ Case No.i SAS Ro.: £DG No.: _sS118]
Matrix: . (soil/water) SOIL ' Lab Sample ID: __10377-008
Sample wt/vol: _30.2  (g/ml)__q Lab File ID:
Level: {low/med) LOW Date Sampled: 02-16-96
% Moisture: not dec._ 10 deo. Data Bxtracted: 02-21-96
Extraction: (SepF/Cont/8onc) sOXG . Date Analysed: _02-22-96 _
GPFC Cleanup: (Y/K) N pH: Dilution Factor: 1
. CONCENTRATION UNITS:
‘CA8 NO. Compound " (ug/L or ug/Kg) _US/KG _ Q
12674-11-2---—-Aroclor-1016 - 37 U
11104-28-2—~====Arpclor-1221 37 )
11141-16-5--—~-~Aroclor-1232 37 -3
53469-21-9~~====Aroclor-1242 37 U
12672-29-6———-—Aroalor-1248 37 U
11097-69~1~ Aroclor—1254 37 U
- 11096-82-5-~~~==~Aroalor-1260 679 S

® .

concentration of analyte is less than'the,vaiue given.

FORM I PEST




13

BPA GAMPIE No.. &

PCB ORGANICS ANALYSIS DATA ‘SHEET
SS00460RM
‘Lab Name: _ OUANTERRA,MO __ Contract: _262.01 ‘
Lab Code: ITHO Case No.: SAS NG.: __ ____ SDG No.: _81181
Matrix: (soil/water) SOIL Lab Sample ID: 10377-009 _
Sample wt/vol: 30.0 {(g/ml) g Lab File ID:
Level: (low/med) _LOW Date Sampled: -~ 02-16-96
% Moisture: not dec.__8 dec. Date'Eitraatgdz 02-21-96
Extraction: (SapF/Cont/Sonc) SONC Date Analyzed: 02-22-96
GPC Claanups (Y /N) N © pHi pilution Pactor: 2
: CONCENTRATION UNITS: '
CAS NO. Compound (ug/L or ug/Kg)_UG/KG Q
12674~11-2—>~==== Aroclor-1016_ L - T 36. )
. 11104~28=2==~=—-Aroclor-1221 i 35 U
11141~-16-5——=~-=Aroclor-1232 . 36 u
53469-21-9---—-—Aroclor-1242 ' : 36 )
12672~29-6-~-——nhAroclor-1248 : 36 )
11097-69—-1——~~—~Axraaloxr-1254 : 36 L)
11096-82~5—~-——Aroclor-1260 ' - 110
Ut Concentration of analyte is less than the value given.

FORM I PBET




uanterra
3
! " To: Wayne SproBes/Nick Demos

Fax Number: (303) 886-8704
Phone Number: (303) 968-8508

From: John Powell
Fax Number: (314) 208-8757
Phone Number: (314) 208-8566

Dat_e: 9H8/95
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. {QCBLK78083_|QCBIK78088 | 38 U[ 33 U|'33. U}
© [8325001 |S600070RM 36 U '

(8325002 - '|SSO007T8RM.___ | 86
0325003 |SSOO0080RM 37
9325004 ssooojsim. | a8
135
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1300 | 38
38

o P R
ciciciclcicle

470 -‘-'as_i :

u-—uouq;emmgyetewon limit stated B
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Luanierra
Eavironmental
. Services
. i ‘ t - < To: Wayne Sprolles/Nick Demos’

‘ : Fax Number: (303) 966-8774
Phone Number: (303) 966-8508

From: John Powell
Fax Number: (314) 208-8757
Phone Number: (314) 208-8588

Aroclor| Araclor] Aroclor| Aroclor] Aroclor] Arocior Araclor| -
Lab ID _|SamplelD . 1016 | 1221 | 1232 | 1242 | 1248 1254 | 1260 | -
QCBLK76880 |QCBLK76880 - 33.Uf 33 U] 33U 33 Ul 33 Ui 33 yf 33y
8218-001 - |SS00002RM 34 U) 34U} 34 U] 3¢ U| 35U 34 Ul 34U
" - {9218-002  [SS00004RM 34U} 34U] 33 0f] 34U 35U 4 U] 34U
" |8218-003. |SS00011RM 34Ul 34U}l 34U] 35 0] 34U 34 U] 934
‘ 9218-004 SS00016RM 36Ul 36 U| 368 U] @8 U| 38 U 36° U] 141 -
- 18218-005 - |SS00020RM 33Ul 33U] 33 U] 33Ul 33 ul 33U} 33U
9218-005MS _|SS00002RM-MS 33Uf 33Ul 33 0U[ 33U 330U 79% Rec] 33U
9218-005SMSD [SS00002RM-MSD | 33 U . 33°U] 33 U] 33 U] 33 Uls%kree 33U

. . 'U: Not detected.at the detection limit stated




13716 Rider Trail North

Earth City, MO 63045-1205

Date - Qf-2 z-7¢ ) _ |

Number of pages Including cover sheet S - '

To: From: 1

J) ek D emos ‘ J_o " %we// '
. < '

Phone ' | Phone (314) 298-8586

‘FaxPhone ~ _G303) 106 5198 ' FaxPhone "~ (314)298-8757

cc: - , .

‘Ugent (] Foryourreview' (] ReplyASAP -~ . .ﬁfeasefco’mrﬁent'i

P8 Rernlts s :




. ' " "PCB ‘ORGANICS ANALYSIS DATA SHEET : |
A ' S600352RK. |
Lab ‘Name: QUANTBRRA , MO Contract: _262-01 —
Lab Code: ITMO “Case No.: SAS No.: ' SDG No.: _81165 -
Matrix: (soil/water) _SOIL . * Lab Sample ID: 9990-001
Sample wt/vols _30.4 (g/ml)__g Lab Pile ID: ' R »
Level: (low/med) _IOW : Date Sampled: .- 12-05-95_
% Moisture; not dec.__ 4 deac. Date Extractad: “12415;95 -
BExtraction: (SepF/Cont/Sonc) S0NC Pate Analyzed: ;12456%95
GPC Cleanups (Y/N) N pH: Dilution Pactors 10
_ CONCENTRATION UNITS: :
Cag NO. . Compound , (ug/L or ug/RKg) UG/KG _ . Q
12674-11-2~—--—Aro0lor~1016__ | 140 v
11104-28-2 ~—=~Aroclor-1221 - . 340 . i -0
11141-16-5 Aroclor-1232 i 340 ] R K+ 2
§3469-21-9~—~-—=Aroclor-1242 340 i U
12672-29~6~--———Aroclor—1248 ) 340. o
11097-69-1~~~-——Aroocloxr-1284 ' 340 Y
. . 11086~-82-5=~-~-~Arocloxr-1260 - 3100

. U:  Concentration of analyte is less than the vaiue given.

FORM I PEST




EPA. SAMPLE ‘NO. "

PCB ORGANICS ANALYSIS DATA SHEET
o , o ' $800359RK
Lab Names: QUANTERRA , MO Contract: 262-01
Lab Code: JTMO Case No.: SAS No.: SDG No.: _S116§
Matrix: (soil/water) sO1L Lab Sample ID: 9990-002 .
Sample wt/vol: 30.0 (g/ml) q. Lab File ID:
Level: (low/med) oW _ Date Sampled: 12-05~95
% Moisture: not dec. 6 Date Extracted: = _ 12—ié~95
Extraction: (SepF/Cont/Sonc) _8ONG Date Analyzed: __ 12-20-95
GPC Cleanup: (Y/N) __ N _ Dilution FPactor: 1
CONCENTRATION UNXTS: -
Cas NoO. ~ Compound (ug/L ox ug/Rg) UG/KG Q
 12674-11-2~————-Aroclor—1016_ 35 U
11104-28-2 Aroclor—-1221 35 i)
11141-16~5~~~~—=Aroclor-1232 35 U
53469-21~9~--~—-Aroclor—1242 - 35 U
12672-29=6~~~-=~Ax00lor-1248 35 . U.
11097=69~1——-—--Aroclor-1254 — 35 U
-11096-82-5~~~-—=Araclor=1260 230

U

‘Concentration of analyte .is leas than the value given.

FORM I PEST




Lab Name: __OUANTERRA,MO Contract: _262-01

Lab Coda: .;"rbfo case No.s

PCB(ORGANICS ANALYSIS DATA SHEET

ssodéedilk

SAS No.:

SDG No.: _S1165

Matrix: (soil/water) _SOIL Lab Sample ID: 9990-003 -

Sample wt/vols _30.1  (g/ml)__q Lab File ID: _

Level: (low/med) _LOW Date: Sampled: -12-‘-05‘—'9"5'

% Moisture: not dec.__ 8 _ _  deq. Date Extracted: 12-18-95

Extxaction:" (SepF/cont/Sonc) soNG Date analygzed: 12-20-95

GPC Cleanup: (Y/N). N_ pH: Diluﬁion Factor: 2

S CONGENTRATION UNITS:

CaAS NO. Compound (ug/L or ug/Rg) UG/RG__ Q
12674~1Y~2=~——-2roclor-1016 72
11104-28-2=———=aroclor-1221 72
11141~16-5~ Aroalor-1232 72
33469-21~9~~~=-~Aroslor-1242 72
12672~29-6=~~v—Aroalor-1248 72"
11097~69+1=~—-~-Aroglor-1264 12 :
11096-82-5 —Aroolor-1260 - - 800 :

U: Concentration of analyte is less than the value given.

. FORM I PEST




.; BT S EPA SAMPLE NO. ~ -
PCB ORGANICS  ANALYSIS DATA SHEET A

o

' : 8800367RM
Lab Name: QUANTERRA , MO Contracts 262-01 ;
Lab Code: ITMO Case No-: SAS No.: _______ SDG No.: _S116§
Matrix: (soil/water) _SOIL Lab Sample ID: 9990-004
Sample wt/vols 30.3 (g/ml) q_ Lab FPile ID:
Level: (low/med) LOW Date Sampled: 12-05-95
% Moisture: not dec. 3 dec. Date Extracted: _12-18-95
Bxtraction: (SepF/Cont/3onc) 8ONRC Data Analyzed: 12-20~95
GPC Cleanup: (Y/N) N pH: Dilution Paator: 1
CONCENTRATION UNITS:
CAS No. Compound , ‘ (ug/L or ug/Kg)_UG/KG Q
12674-11~2-~——~~Aroclor-1016 o 34 .
11104-28~2=—~=~=~Aroclor—-1221 - 34 o
" 311141-16~5~=~~—Aroclor—-1232 : 34 - g
53469-21-9=—=-——Aroclor-1242 - ] 34 U
12672~29-6~ -Arocclor—-1248 : 34 - i -0
-1 11097~-69-1————-~Aroolor-1254 34 U
. . 11096~82~5————-—Aroalar-1260 . . 240

U Concentration of analyte is less than the vaiue given.

FORM I PBST -




'QUANTERRA
(Formerly ITAS - St. Louis)

ST. LOUIS, MO

FAX TRANSMISSION

T0:  DEMOS _ -

COMPANY : R/M’S

FAX NUMBER: 12°94 ¢ Y590

| sEnDER: B I S TD.Q,‘,J o
| oare: 535, OPERATOR: 850 .

"TIME: o. ' NUMBER OF PAGES: 9 n
' 0 (INCLUDES COVER) 20

—

St. Louis Laboratory
Fax yumber: - (314) 298~8757:-. ..

If You Experience Trouble, Call (314) 298-8566

Pcs s o T




Lab Name: _ QUANTERRA.MO - Contract:

Lab Code: ITMO Case No.:

PCB ORGANICS

ANALYSIS DATA SHEET

Matrix: (soll/watex) gorL
Sample wt/vol: _30.1 (g/ml)__ g \
Level: {low/med) ION

% Moisture: not dec.___14

Extraction: (SepF/Cont/Sonc)

GPC Cleanup: (Y/N) _N_

SoNC

SDG No.:
Lab Sample ID:
Lab Pile ID:

SS00486RM

11002-002

Date Sampled:
Date &ctraéted:

Date Analyzed:

—-05=07-96
Dilutiocn Factor:

) CONCENTRATION UNITS:
CAS NO. Compound (ug/L ox ug/Kg)_UG/X3
12674-11~2-~~~~~ Aroclox-~1016 380_ U
11104-28-2~----~Aroclor-1221 380 U
11141-16-5----=--Aroalor-1232 380 U_
53469-21-9~-----Aroclor-1242 380 - U
12673-29-6~---- ~AxoCclor-1248 380 - U
11097-69~1-~~-~--Aroclor-1254. 380 ‘g
11096-82-5-~----Aroclor-1260 8600

Concentration of a_nalyt:e ig less than the value given.

'

FORM I PRST




PCB ORGANICS ANALYSIS DATA SHEET

5500486RMMS

Lab Name: _ QUANTERRA,MO _ Contract: 262.01

Lab Code: -ITMO Case No.: 8AS No.: SDG No.: _S1185.

Matrix:; - {(soil/watex) SOIL - Lab Sample ID: 11002-001MS

Sample wc/irolx 30.0 (g/ml)__g____ Lab File ID:

Level: {(Low/med) LQW_. ' Date Sampled: 05-01-96

% Moisture: not dec._ 14 dec. Date Bxtracted: 05-06-96

Extraction: (SepF/Cont/Scnc) sonc Date Analyzed: 05-07-96

GPC Cleanup: (Y¥Y/N) N PH: Dilution Factor: 10

CONCENTRATION UNITS:

CAS NO. Compound {(vg/L or ug/Kg)_UG/K3 Q
'12674-11-2~~----Aroclor-1016_ L . 260. . J
11104-28-2~--~~~--Aroclor-1221 - 390 - U
11141-16-5-~~--~Aroclox-1232 350 U
53469-21-9-——- -Aroclor-1242 390 g
12672-29-6-~~~~-Aroclor-1248. : 390 U
11097-69-1~~~---Axoclor-1254 . 390 a
12096-82-5----~~Aroclor-1260 7200

Lo f Concentration of analyte is less than the value given.

"FORM I PEST




" EPA SAMPLE.No.

. PCB ORGANICS ANAYLYSIS DATA SHEET '
. ' 8S00486RMMSD
Lab Name: __OUANTERRA,MO __  Contract: _262.01
Lab Code: ITMO Case No.: _. SAS No.: SDG No.: _£1185
Matrix: (soil/water) __SOIL . Lab Sample ID: _ 11002-001MSD
Sample wt/vol: 30.1 (g/ml)__g Lab File ID:
Level: (low/med) _IO . Date Sampled: 05-01-96
% Moisture: not dec.__14 dec. Date Extracted: 05-66—96
Extraction: (SepF/Cont/Sonc) SONC Date RAnalyzed: 05-07-96
GPC Cleamup: (¥Y/N) _ N pH: ' Dilution Factor: 10
_ A : CONCENTRATION UNITS:
CAS NO.. Compound (ug/L: or ug/Kg) _UG/RG ___ Q
12674~11-2-«=~==-Aroclor-1016 ] 290 J
11104-28-2--=~= -Aroglor-1221 390 U
11141-16-5---~--Aroclor-1232 » 390 T
53469-21-9-----~-Ar00lor-1242 - 390 |5
12672-29-6~~--~-Aroclor-1248 390 o]
11.097-69=1-~-~----Aroclor-1254 390 U
11096-82-5-—-—=- Aroalor-1260 9100 ‘

Concentration of analyte is less than the value given.

FORM I PEST




PCB ORGANICS

ANALYSTS DATA SHEET

: : SS00487RM
Lab Name: QUANTERRA , MO Contrxract: 362.01 )
Lab Code: ITMO Case No.: __ SRS No.: SDG No.: _s1185
Matrix: (eoil/water) __SOIL . Lab Sample ID: _ 11002-002
Sample wt/vol: 30.1 (g/ml)___g;_ Lab File ID: '
Level: (low/med) _LOW Date Sampled: 05-01-96_
t Moisture: not dec.__13 dec. Date Bxtracted: 05-06-96
Extraction: (SepF/Cont/Sonc) saNe Date Analyzed: 05-07-96
GPC Cleamup: (Y/N) _N' pH: Dilution Factor: 10
- . CONCENTRATION UNITS:
CAS NO. Compound (ug/L or ug/Rg)_UG/KG Q
12674-11-2~~-=-~-Aroclor-1016 380 U
11104-28~2-—-—— -Aroclor-1221. 380 U
11141~16-5--~---Aroclor-1232 380 U
53469-21-9--~---Aroclor-1242 380 9]
12672-29~6-~---=--Axoalor-1248 380 U
11097-69-1-~---~Aroclor-1254 380 3]
11096-82~-5-~---~Arcalor-1260 5300 .

U

FORM I PEST

Concentration of analyte is less than the value.given.




Lab Name: __ QUANTERRA,MO -

1p .
PCB ORGANICS ANALYS

Contract: 262.01

IS DATA SHEET

EPA SAMPLE NO. &

8S00488RM -

Lab Code: ITIMO Case No.: SAS No.: SDG No.: _§i185

Matrix: (soil/water) __ SOIL __ - Lab Sample ID: 11002-003

Sample wt/vol: _30.4 (g/ml)___gq Labh File ID:

Level: (low/wed) _LOW - Date Sampled: 05-01-9¢

$ Moisture: not dec.__12 dec.__ . Date Bxtracted: 05-06-96

Bxtraction: (SepF/Cont/Sona) SONC - Date Analyzed: 05-07-96

GPC Cleanup: (Y/N) __N_ pH: Dilution Factor: 50

: , . CONCENTRATTON UNTITS:
CAS NO. Compound. (ug/L or ug/Kg)_UG/KG " Q
12674-11-2- == Aroclor-1016_ 1900 ‘g
11104-28~2------Aroclor-1221 1900 O
11142-16~5-~--==~ Aroclor-1232 1900 U
53469-21-9---==- Aroalor-1242 1800 U
12672-29-6-~~--- Aroclor-1248 1900 g
11097~69-1-~—--- Aroclor-1254 - 1900 U_
11096-82-5-~~-~--Aroclor-1260 20000 - L

Tz

Concentration of analyte

is less than the value given.

FORM I PEST




. : - w - RPA SAMELE No. ..~

PCB_ORGANICS ANALYSIS DATA SHEET

SS00489RM
f.ab Name: __ QUANTERRA,6 MO _  Contract: 262,01
Lab Code: ITMO Case No.: ' SAS No.: SDG No.: _81185
Matrix: (soil/water) SOIL - Lab Sample ID: 11002-004
Sample wt/vol: _30.9 (g/ml)__g Lab Pile ID:
Level: (low/med) T.OW Date Sampled: 05-01-96
%t Moisture: not dec.__12 deo.‘ Date Extracted: 05-06-96
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 05-06-96
. GPC Cleanup: (Y/N) _ N _ pH: D_ilution Factor: 1
‘ : - CONCENTRATION UNITS:
CAS NO.. . Compound + (ug/L or ug/Kg)_UG/KG Q
12674-11-2~-~~---Aroclor-1016 37 » U
11104~-28-2----==Axoclor-1221 37 0
11141-16-5~-=-~=-Aroclor-1232 . . _ 37 g
53469-21-9~=~~=-Ar0ClOr-1242 37 U
12672-29-6-~--~--Aroclor-1248 37 Rk
11097-69-1~=~~=--Aroclox-1254__ _ 37 s
- 11096-82~5~~~-~-Aroclor-1260 - 73 R

U: Concentration of analyte is less than the value given.

FORM I PEST

PPy Ty




Lab Name: _ OURNTEFRRA.MO - Contract:

_ D -
PCB ORGANICS ANALYSIS DATA SHERT
: SS00490RM
262.01 e
SAS No.: SDG No.: 51185

Lab Code: ITMO Case No.:

EPA Shi ﬁo:

Matrix: (soil/watex) SOIL -

Sample wt/vol: _30.7

(g/ml) __aq

Lab Sample ID: 11002-005

Lab File ID:

05~02.-96

Level: (low/med) _LOW Date Sampled:

% Moisture: not dec._-14 dec. bate Extracted: 05-06-96

Extraction: (8epF/Cont/Sonc) SONC Date Analyzed: 05-07-96

‘GPC Cleanup: (Y/N). _ N pH Pilution Factor: 10

: ' CONCENTRAEION»UNITQ:

CaAS NO. ", . Compound .{ug/L or ug/Kg)_UG/KG Q
12674-11-2~--~~-AY0clor-1016 380 -
11104~28-2~——~—- Aroalor-1221 380
.11141-16-5-—--—-Arpclo:-1232 380
53469—21—9------Aroclorflziz 380
12672-29-6-—-~-- Aroclor-1248 380
11097-69-1------A:oclor-1254 380
11096-82~5=-=~~=-Aroclor-1260 2400

g: Congentration of amalyte is less than the value given.

PORM I PBST




.l'D

X , EPA SAMPLE:
BCB ORGANICS ANALYSIS DATA SHEET : N
C SS00491RM

Lab Name: _ QUANTERRA,MO  Contract: 262,01 )

Lab Code: JITMO Case No.: 9A9 No.: SDG No.: _S$1185

Matrix: (soil/water) SOTL: - Lab Sample ID: 11002-~006

Sample wt/vol: 30.5 '4(g/m1),__g___ Lab File ID:

" Level: {low/med) _IOW = Date Sampled: 05-01-96

¥ Moisture: not dea._ 13 dea. Date Bxtracted: 05-06-96

mréccionx {Sep?/Cont/Sonc) .8oNe . Date. Analyzed: 05-07-96

GPC Cleanup: (Y/N) __N pE: Dilution Pactor: 50

CORCENTRATION UNITS:

CAS NO. Compound "{ug/L or ug/Kg)_ UG/KG Q
12674-11-2-~--=-=-Aroalor-1016 1900 U
11104-28-2~~--~-~Aroglor-1221 1900 T

© 11141-16-5--~----Axroglor-1232 1900 u
5346‘9-21—9---—--’)!:0(:1 _-1242 1900 U
12672-29=6-~-~~-Aroclor-1248. 1900 U
11097-69-1----~--Aroalor-1254 1900 "
11096-82~5~=~~---Aroclor-1260 33000

L*H

Concentration of analyte is less than the value given.

'FORM I PEST -




N

. ’ . PCB ORGANICS ANALYSBIS DATA SHEET

4 S$00492RM
Lab Name: __ QUANTERRA MO _ Coutract: _262,.02
Lab Code: JITMO Case No.: SAS No.: SDG@ Wo.: _81185
Matrix: (soil/water) __ 8SOQIL _ - Lab Sample ID: _11002-007
Sample wt/vol: _30.5 (g/ml)__g Lab File ID: ' '
Lavel: (low/med) LO : Date ‘Sampied: - 05-01~96
$ Moisture: pot dec.__11 dec. Date Extracted: 05-06-96
Extraction: (SepF/Cont/Sonc) 8ONC Date Analyzed: 08-07-96
GPC Cleanup: (Y/N) _N pH: _ pilution Pactor: 1
. CONCENTRATION UNITS: ‘
CAS NO. Compound {uwg/L or vwg/Kg) _UG/KG ‘Q
. 12674-i:l.—z--"——;,-l\roclor-].bléi : : 37 u
11104-28-2~~-~~-=-Avoclor-1221 3?7 U
11141-16-5--~--= Avoclor-1232 ) 37 U
53469-~21=9--~-- -Aroglor-1242 : R 37 8]
12672-29-6--~-~-Aroclor-1248 : 37 a
11097-69-1-~~~~~AX0Qlor-1254 37 U
11096-82-5---—--~ Aroclor-1260 750
. U: concé.ntracion of analyte is less than the value given.

"FORM I PEST




.‘ : ' PCB ORGANICS ANALYSIS DATA SHEET
. SS00493RM
Lab Name: QUANTERRA, MO Contract: _262.01 : .
Lab Code: ITMO Case No.: SAS No.: SDG No.: _siiss .
Matrix: (soil/water) _ SOIL _ - Lab Sample ID: _ 11002-008
sample wt/vol: _30.1 (g/ml)__ g Lab File ID: ’
Level: (low/med) _LOW Date Sampled: 05-01-96
% Moisture: not dec.__15 dec. Date Extracted: 05-06-96
Bxtraction: (SepF/Cont/Sonc) . SoNG Date Analyzed: 05-07-96
GPC Cleanup: (Y/N) _N_ pH: Dilution Factor: 10
' _ ' CONCENTRATION UNTITS: .
CAS NO. ‘ Compound (ug/L or ug/Kg)_VG/KG Q
| 12674-11-2-----~Aroclox-1016 . - 390 U
11104-28-2~--~-- -aAroolor-1221, - « 390 U
) 11141~16-5------Aroclor-1232 . 390 T
) 53469-21-9--~---Aroclor-1242 . - 390 U
12672-29-6------Aroclor-1248 390 Y
11097-69-1----- -Aroqlor-1254 . 390 g
11096-82-5---~-~~-Aroclor-1260 1700 '
. o: Concentration of analyte is less than the value given.

'FORM I PRST




'EPA SAMPLE NG, T -

PCB ORGANICS' ANALYSIS DATA SHEET
' ' SS00494RM
Lab Name: __QUANTERRA,MO __  Contract: _262.01
Lab Code: JITMQ Case No:: SAS No.: SDG No.: _8118S
Matrix: (soil/water) _ SOIL __ °_ Lab gample ID: __11002-009
Sample wt/vol: _30.6 __(g/wl)___ g Lab File ID:
Level: {(low/mad) LOwW — - Date Sampled: ) 02;16—96»
% Moisture: not dec.__12 dec. Date Bxtracted: 05-06-96_
Extraction: (SepF/Cont/Sonc) ___BONC- Date Analyzed: 0S-07-96
GPC Cleanup: (Y¥/N) _N pH: Dilution Factor: 50
CONCENTRATION UNTTS:
CAS NO. Compound (ug/L or ug/l(g) UG/XG Q
- 12674-11-2-----~ Aroclor-1016 1900 U
11104-28-2-~-~~ ~aAroclor-1221 1900 U
11141-16-5---~--Araclor-1232 1900 U
5$3469-21~9----~=-Aroclor-1242 1300 U
12672-29-6-~-~-~-Aroclor-1248 1900 U
11097-69~1--~-—~ Aroglor-1254 1900 U
11096-82-5----~ -Aroalor-1260_. . 17000
T Concentration of analyte is less than the value given.

FORM I PEST




. . PCB ORGANICS ANALYSIS DATA SHEET _
' . L 5500495BM
Lab Name: QUANTERRA, NO Contract: 262.021
Lab Coda: ITMQ Case No.: SAS No.: 8DG No.: _81185
Matrix: (soil/water) _ SOIL __ ° Lab Sample ID: __11002-010
Sample wt/vol: _30.6__ (g/ml)___ g Lab Pile ID:
Level: {low/med) LOW Date Sampled: 05-01-96
% Moisture: not dec.__._ 7 dac. Date Bxtracted: _05-06-96
Extraction: (SepP/Cont/Sonc) —SONC | Date Analyzed: 05-07-96
GPC Cleanup: (Y/N) _N_ PH: Dilution Faator: 10
CONCENTRATION UNITS :
CAS. NO. Compound ) (ug/L or ug/Kg)_UG/KG Q
12674-11-2------Arocloxr-1016 - ~ ' 350 .
11104~28-2~-~~-=AZO01OXT~1221 ' 350 T
11141-16-5---~-~--Ar0oCclox-1232 : 350 U
§3469-21-9---===Ar0clor-1242 350 -
12672-29~6--~-~--Aroclox-1248 350 N
11097-69-1-----=-Aroclor-1354 350 3]
11096-82~5--~~---Aroclor-1260 4100
. U: Concentxation of analyte is less than the value given. .

' FORM I DRST

P T




;- : ip EPA SAMPLE. O .
; PCB ORGANICS AMALYSIS DATA SHERT

i ) 88004 96RM
Lab Name: __QUANTERRA,MO _ Contract: _262.01
Lab Code: ITMO Case No.: SAB No.: _______ SDG No.: _S1185
Matrix: (soil/water} _ _SOIL - Lab Sample ID: 11002-011
Sample wt/vol: _30.6 (g/ml)___gq Lab File ID:
Level: (low/med) _LOW _ Date Sampled: .05-01-9§
§ Moisture: not dec. _8§ dec. Date Bxtracted: 05-06-96
Extraction: (SepF/Cont/Sonc) BONC ‘Date -Analyzed: 05-07-96
GBEC Cleanup: (¥Y/N) __N_ pH1: Dilution Factor: 100
: CONCENTRATION UNITS: .
CAS NO. Compound {(ug/L or ug/Kg)_UG/KG Q
12674-11-2--=m== Aroclox-1016 : 3500 u
11104-28-2-~--~- -Aroaloxr-1221 . . 3500 U
-11141-16-5---~~-- Aroclor-1232 - 3500 U
§3469-21-9-~=~~-Aroclor-1242 - 3500 Lf
12672-29-6-----=Aroalor-1248 : 3500 o
11097-69-1~==--~~ Aroclor-1254 3500 U
11.096-82-8~---~ -Aroclor-1260 . 86000
. ‘ T: Concentration of apalyte is less than the value given.

" FORM I PEST




. : PCB ORGANICS ANALYSIS' DATA  SHEET

. $S00497RM
Lab Name: QUANTERRA , MO Contract: _262.01 ‘ S
Lab Code: IIMO Case No.: SAS No.: SDG No.: _$118s
Matrix: (soil/water) 8OITL, - Lab Sample ID: 11002-012
gample wt/vol: .30.1 (g/ml)__aq Lab File ID: )
Level: (low/med) _1O Date Sampled: 05-01-96
% Moisture: not dec._ 12 dea. Date Rxtracted: bs-gg-sé
Extraction: (SepF/Cont/Sonc) SONG Date Analyzed: 05-07-96
GPC Cleamup: (Y/N) _ N PH: Dilution Pactor: S _
CONCENTRATION UNITS:
CAS NO. Compound {ug/L or ug/Kg)_ UG/KG Q
12674-11-2--~~=-~Arocloxr-1016 : : 190
11104-28-23-~--- -Aroclor-1221 188 U
11141-16-5---~=-Ax0OClor-1232 : - 188 g
- 53469-21-9~~~-~~-Aroclor-1242 - 188 U
12672-29-6--~---Aroclor-1248 188 T
11097-69-1------Aroalor-1254 188 U
11096-82~5~--~-~~Aroclor-1260 3000 -
. U: Concentration of analyte is less than the value given.

. ' FORM I PEST




. , ' - ' D EPA SAMPLE NoO.

- PCBE ORGANICS ANALYSIS DATA SHEET

E ) SSOO498RMK
Lab Name: QUANTERRA , MO Contract: 262.01
Lab Code: ITMO Case No.: ' SAS ¥o.: SDG No.: _S51185%
Matrix: (soil/water) _ SOIL ___° Lab Sample ID: 11002-013
Sample wt/vol: _30.2 (g/ml) _ q _ Lab File ID:
Level: (low/med) _LQW Date Sampled: 05-01-96
% Moisture: not deac._ 11 dec. Date Extracted: 05-06-96
Bxtraction:. (SepP/Caont/Sana) SONG -Date Analyzed: 05-07-396
GPC Qleanup: (Y/N) N PpH: ‘ Dilution Factor: N
: - CONCENTRATION UNITS:
CAS NO. Compound . (ug/L or ug/Rg) _VG/RG__ 0
12674-11-2---~-~ Aroclor-1016. - 37 U
11104-28-2-~--~- Aréclor-1223 . 37 o]
11141-16-5~~-=- -Arocloxr-1232 37 U
53469-21-9~---~— Araalor-1242 37 Lo
12672-29+6~=~-~=~~ Aroclor-1248 37 U
11097-69=-1--~----Aroolox-12354 - a7 -0
11096-82~5---=== Avoclor-1260 940
. U: _ Concentration of analyte is less than the value given.

FORM I PEST




PCB ORGANICS ANALYSIS DATR SHEET

BPA SAMPLE'RO. '

, SS00499RNM
Lab Name: __ QUANTERRA,MO _ _ Contxact: _262.01
Lab Code: ITMO Cage No.: . SAS No.: _______ SDG No.: _§118S
Matrix: (soil/water) _ 8OIL .~ ’ Lab Sample ID. 11002-014
Sample wt/vol: _30.4  (g/ml)__ g . Lab File ID:
Level: (low/med) _LOW Date Bampled: _05-01-96
% Moisture: mot dec._ 10 dec. Date Extracted: 05-06-96
Rxtraction: (SepF/Cont/Sonc) -—SORC__ Datae Analyzed: 05-07-96
GPC Cleanup: (¥/N) _» pH: Dilution Factor: S0
S CONCENTRATION UNITS :
CAS NO. g Compqund {ug/L or ug/Kg) _UG/KG Q
12674112 me—mm Arockor-1016 ' 1800 O
11104-28-2---—-~ Aroclor-1221_ 1800 4
11141-16~5-~=-==-~Arcalor-1332 1800 U
53469-21-9------Avoclor-1242 1800 T
- 12672-29-6-~-~==Axoclor-1248 . 1800 [}
11097-69~1----~-Aroalor-1354 ‘ 1800 T
\ 11096-82-S-~=-==~AYOClOr-1260 30000.
. U:  Concentration of analyte is less than the value given.

FORM I PRST




aD:

BPA SAMPLE ‘NO

PCB ORGANICS' ANALYSTS DATA SHEET
: o SS800500RM
Lab Mame: __OUANTERRA.MO _ _ Contrackt: _262.01
Lab Code: IIMO Case No.: SAS No.: SDG No.: _81185
Matrix: (soil/water) SOII, - Lab Sample ID: 11002 -015
Sample wt/vol: _30.1  (g/ml)__ g Lab Pile ID:
Level: {(low/med) _LOW ___ . . Date Sampled: 02-16-96
¢ Moisture: not dec._ 7 dec. Date Bxtracted: 05-06-96
Bxtraction: (SepP/Cont/SOu:lc)‘ .__§QB§._ Date Analyzed: 05-07-96
GPC Cleanup: (Y/N) N pH: Dilution Pactor: 1
CONCENTRATION UNITS:
CAS NO. Compound, (ug/L or ug/Kg) _UG/KG Q
12674-1.1-2 ----- FAmdlor-lOlG - ' ' 36 u
11204-28-2~-~--~~~- Aroclor-1221 36 U
11141-16-5-~-~~-Aroclor-1332 36 u
53469-21-9-~~~~~ aAroclor-1242 ) 36 U
- 12672-28-6---~-~- Aroqlor~-1248 36 4]
11097-69-1--~--~=ArOClOr-1254. : 36 R « A
11096-82-5-~---~~Aroclor-1260_ . 800
U: Concentration of analyte is less than the value givein.

FORM I PEST




.

5PA SAMPLE NO.

PCB ORGANICS ANALYSIS DATA SHEET

N K i . - PBLKO1
Lab Name: _ QUANTERRA,MO ___  Contract: 262.01
Lab Code: ITMO Case No-: SAS No.: _______ SDG No.: _81185
Matrix: (soilj/water)_ 8011 Lab Sample IDs BLK99429
sample wt/vol: _30.0 _ (g/ml)__g ' Lab File ID:
: < ’
Lavel: (low/med) Low - Dbate Sampled:
3 Moisture: not dec.- dec. Date Bxtractad: 05406—96
Extraction: (SepF/Cont/Sonc) SONC Date Analygedt 05-06-96
GPC Cleanup: (Y/N) N pHt pilution Factor: 1
'CONCENTRATION UNITS:
CAS NO. Compound  (ug/L or ug/Kg)_UG/KG Q
12674~11-2——~—~=RAroclor-1016_ R S 33 U
11104-28-2-————-Aroalor-1221 . . : 33 Ry
11141-16-5-——----Aroclor-1232" . 33 U
53469-21~9==~=~==Araclor-1242 : 33 U .
672-29-6——~-~Arocclor-1248 33 U
1097=-69-1~———=-Aroclor-1254 - 33 _- U
11096-82~=F~=~===Axroclor-1260 : - 33 u
U:- Concentration of analyte is less than the value given.

FORM I PEST




, 3 S S EPA-"SAx{pm
PCB ORGANICS ANALYSIS DATA SHEET L pEen
- ' : ' ' PSPKO1
Lab Name: __ QUANTERRA,MO Contract: 262.01
Lab Coder ITMO Case ﬁo-: 8AS No.: 8DG No.: _8§118§%
Matrix: (soil/water) so1r, - Lab sample ID: SPK99429
Sample wt/vol: 30.0 (g/ml) q Lab Flle ID:
Level: (low/med) LOW Date Sampled:
% Moisture: not dec. . dec. Date Extracted: 05-06-96
Extraction: (SepFf/Cont/Sonc) SONC Date Analyzed: 05—06—96;
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1
CONCENTRATION UNITS: :
CaAS NO. Compound (ug/L or ug/Kg) _BG/KG Q
12674-11~2~~——-Aroclor-1016 140: :
11104-28-2~~-—~—Aroclor-1221 33 u
11141+16~5~ Arocloxr-1232 33 U
53469+21~9~-~——-Aroclor-1242 33 . U
- 12672-29~6—-—=aroclor-1248 33 o
11097-69~1~—=——~Aroclor-1254 33 1
11096-82~§~=~~—=Aroclor-1260 140

Ux Concentration of analyte is less than the value given.

FORM I PEST




QUANTERRA
(Formerly ITAS - St. Louis)

ST. LOUIS, MO

FAX TRANSMISSION

: me _

COMPANY : AmRS

FAX NUMBER: 303 - 2L(~ %YL

SENDER: ‘:BW SDJ;_/ ,

DaTE:  §-/5-F OPERATOR: ' 83D
TIME: 9!y , ;:ggagg oF PAGE'S; ¥

St. Louis Laboratory
Fax Number: (314) 298-8757

If You Experience Trouble, Call (314) 298~8566




(Formerly ITAS - St. Louis)

ST. LOUIS, MO

FAX TRANSMISSION :

00 f5 D EMTS [ Rebeces Moo

COMPANY: A mg S ' '
FAX NUMBER: 303-9//)- Yo¢(,

“ | _sBwER: odren 5. DN

DATB: 7- 9-9¢ OPERATOR: 85 :
TIME: 3, NUMBER OF PAGES:
- 3295 | (INCLUDES COVER) = 3

St. Louis Laboratory
Fax Sumber: ' (314) 298-8757
If You E‘xporienco Trouble, call (314) 298-8566

% % ,23' w@;@_ M"‘QQ/L, orn J- /56 @8.’75’

303-44- Y06




EPA SAMPLE mp,
e, —_—— - 3
SS00525RM .

4 ip :
PCB ORGANICS ANALYSIS DATA SHEET

Lab Name: _ QUANTERRA, Mo Contract: _262-01

Lab Code: ITMO case No.: SAS No.: ——Q_ SDGC No.: _381211

Matrix: (soii/wat_er) SOIL Lab Samplae ID: 11444-b01-' :
Sample wt/vol: _30.0 _ (g/ml)__ g Lab File ID: o
Level:  (low/mad) _rLow Date Samplaed: 06-21~96 .
% Moiatura: not dec. 13 daa. Date Bxtracted: 97-02=9¢
Extractions (SepF/Cont/8onc) SONC Date Analyzed: 07-03-9¢
GPC Cleanup: (¥/N) . PH: Dilution Factor: 100
:  CONCENTRATION UNTTS: '
Cas Mo. Compound (ug/L or ug/xg)_matg___ Q
12674-11-2-—--—-Aroclor-1016 | 380 g
11104-28-2—---&roc10r-1221 380 ' 144 :
11141-16=S~—-——Arocglor-1232 j 380 u
53469721‘9"“"&1‘0‘!10?1242_-_; ] 380 v
12672-29-6——~——aroclor-1248 b i - 380 B &
11097-69—1-f--hrdc10r-1254 s - -~ 380 R VR« {
11056~82~5 Aroclor~1260 . : - 11000
Uz COuoentfaticn of analyte is less than the value given.

Rot reported due to AR 1260 interference

FORM I PBST




”
..4.’
b

in ‘ BPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHERT
SSQ0531RM
" Lab Name: QUANTERRA , MO Contract: 262-01 . ’ :
Lab Code: ITMO Ccase No.: 8A8 No.: SDG No.: _§1211
Batriz: (soil/water) __ §OTIL : Lab Sample ID: 11444002 ‘
sample wt/vol: _30.2  (g/ml)_ G Lab ¥ile ID: '
Leval: {low/meqd) Low Date Sampled: 06-21-96
% Molsture: mot dec.__14 dec. Date BExtracted: 07-02~96
Extraction: (SepP/Cont/sanc) SONC Date Analyzed: 07-03-96
GBC Cleanup: (¥/N) __N PH: Dilution Pactor: 100
. CONCENTRATION UNITS:
CAS NO, .Compound (ug/L or ug/Kg) UG/KG qQ
| 12674-11-2-——Aroclor-1016 | 380 g
11104-28~2= Aroclor-1221 - 380 u
, © 11141-16~5~~—~==Aroclor~1232 : 380 U
53469-21~9~—~——RAroclor—-1242 380 O
12672~29—6~~====proclor~1248 - . 380 R
11097-69~1~—~~=<-Rroclor~1254 - 380 1
11096--82-§~——~==Aroclor~1260 , 5700 ‘
" Uz Concentrationof analyte is leos than the value given. “ |
or Not reported due to AR 1260 interference : ‘

FORM I PEST

FRANTEAA RN OGP




f

FORM I PEST

) 1D EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET :
SS00533RM
Lab Name: QUANTERRA , MO Coatract: 262~01 -
Lab Code: ITMO Case No.: SAE No.: .. SDG No.: _S§1212
Matrix: (soil/water) 8011, Lab Sample ID: 11455';'b01
sample wt/vol: _30;1 - (g/ml) @ Lab Pile ID: -
Level: (low/med) _roW ' Date| Sampled: 06-24-96
%' Moisture: not dec._ 11 dec. Date Extracted: 07-02-96
-Bxtraction: (SepF/Comt/Sonc) SQNC Date| Anzlyzed, 07-03-96
GPC Cleanup: (Y/N) _ N " pH: . Dilution Faator: 100
' CONCENTRATIQN UNITS:
CAS NO. - Compound (vg/L or ugl/rg) UG/KG Q
12674-11~2~--~--Axr00lor-1016 3700 U
11104-28-2-~~--~=-Aroclor-1221 3700 1
11141-16-5-~--~- Aroclor-1232 3700 - g
'53469-21~9-~+---Araclor-1242 3700 o §
12672-29-6-~--~- -Aroclor-1248" -, 3700 I
11097-69~1---=--Aroalor-1354 3700 U
11096~82-5-~----Arotlor-1260 70000
l .
U: ‘Concentration of analyte is less than the value given.




1D
PCB ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

. SS00534RM
Lab Name: QUANTERRA MO Contract: 262-01
Lab Code: ITMQ Casge No.: SAS NYo.: SDG No.: _$81212
Matrix: (Boil/water) SOTL Lab .5ample ID: 11455-002
Sample wt/vol: _30,3 - (g/ml) G 1ab Bi}e ID:
Level: (low/med) _1OW Date Sampled: 06-24-96
¢ Moistﬁre: not dec._ 10 dec. Date RBxtracted: 07-02-9¢
. Bxtraction: (SepF/Cont/Sanc) SONC Date RAnalyzed: 02-03-96
GPC Cleanup: (¥/¥) _N_ pH: Dilution Factor: 190
. CONCENTRATION UNITS: ,
CAS NO. Compound (ug/L or ug/Kg)_UG/K3 0
12674-11-2-~---~-Aroclor-1016 3700 U
11104-28-2----- ~Aroclor-1221 3700 U
11141-16-5----~~ Aracloxr-1232 3700 .U
53469-21-8~-«=-~=Aroclor-1242 3700 .U
12672-28-6-~---- Aroql.ox-1248 . . 3700 U
11097~69=1-=~=-~-Aroclor-13154 3700 U
11096-82-5---~~~ Aroclor-lzso 46000
|

U:l '

Concentration of analyte is less than the value given.

FORM I PBST




1D .

: EPA SthLB NO.
- PCB OR.(:!AN'ICS ANRLYSIS DATA SHEET
’ . SS00S83SRM
Lab Name: QUANTERRA , MO Contract: 262-01
Lab Code: IIMO Case NO.: SAS No.: 8SDG No.: _81212
Matrix: (soil/water) S0IL . Lab Sample ID: 11455-003
Sample wt/vol: _30.2 - (g/wml)_ Lab Pile ID: ‘ .
Level: {Low/med) _1OW__ Date Sampled: 06-24~96
t Moisture: not dec._ 11 dec. Date Extracted: 07-02-36
Extraction: (SepP/Cont/Sonc) SONC . Data Analyzed: 07-03-96
GPC Cleanup: (Y/N) N pH: Dilution Factor: 100
T . CONCENTRATION UNITS:
CAS NO. Compound (vg/L or ug/Kg)_UG/KG Q
12674-11-2--—--- Aroclor-1016 ' 3700 u_
11104-28~2«----= Aroclor-1321 3700 . of
11141-16~5-~~~--~ Aroclor-1232 3700 U
53469-21-9-----~ Aroalox-1242 : 3700 g
12672-29-6-~-~--- Aroclaor-1248 .3 i .3700. .
11097-68~-1-~----Aroclor-1254 j 3700 U
11096-82-5~~~~~=Arocloxr-1260 - 46000 i

U: Concentration of amalyte is less than the value given.

FORM I PRST




1 ’ .
PCB ORGANICS. AMALYSTS DATA SHEET

Lab Name: QUhNTRRRA‘mg Contract; 262-01

Lab Code: ITMO Caspe No. :

Matcrix.: (soil/watex) SOIr,

Sample wt/vol:r _30.3 . (g/ml) g

Level: (low/med) LOW

t Moisture: not dea. 13 dec.

— 828 No.:
Lab Sample ID:
Lab Pile ID,

Bxtraction: (SepP/Cont /Sonc)

Date Analyzed,

8DG No, :

EPA SAMPLY No.

850053 7RM

11455-004

Date Sampled,

Date Extracted:

GPC Cleanup: (Y/R), _w pH: Dilution Pactor:
ION UNITS:
CAS NO. Compound ug/Kg) _va/xo Q
12674—11-2------Aroclor-lOIG 3800 U
11104-28-2—---_ ~Aroclor-1221 3800 ¢4
11141-16-5-wueuc Aroolox-1232 3800 a
§3469-21-9---—._ Arocloxr-1242 3800. ]
12672-29-6---1——Aroclor-1248 3800 U
11097-69=1wu-__ Aroclor-1254 3800 a
11096-82-S--ooo Aroglor-lzso 43000 .
U:

Concentration of analyte is less than the value given.

FORM I PRST

L T T O

NP RALIMINN Tl SV




SO PAR-IAANT

i

PCB ORGANICS ANALYSIS DATA SHEET

EPA SAM?LE.N’O. :

. _ - SS00538RM
Lab Name: _ QUANTERRA, MO _  Contract: _362-Q1 -
Lab Code: ITMO Case No.: 9AS No.: SDG No.: _§1213
Matrix: {soil/water) SOIL Lab Sample ID: 11455-005
Sample wt/vol: _30,3 - (g/ml)}__G Lab File ID:

Level: (low/med) LOW Date Bampled: 06-24-9§€

t Moisture: not dec.__11 dec. Date Extracted: 07-02-96

Extraction: {SepF/Cont/Bonc) —SoNC Date Analyzed: 07-03-96

GPC Cleanup: (Y/N} N pH: Dilution Factor: 200

CONCENTRATION UNTITS:

CAS NO. Compound. - {ug/L or ug/Ky)_UA/KG Q
12674-11+2~=-~--Aroclor-1016_ 3700 o
11204~28-2~v=w-- Aroclor-1221 3700 .
11141-16~S5~~-~-- Aroclor-1232 3700 3]
53469-~21-9----~--Axoclor-1242 3700 U
12672~29-6---~~-~ Avoclor-1248 1 3700 u
11097-69-1~--~~--Aroclor-1254 3700 g
11096-82-5-~--~-Arocloxr-1260 56000 -

. U: conceni:rat:ion of analyte is leas than the value given.

FORM I PEST

\
\
\
|




1D , .
PCB ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

- . S800539RM
Lab Name: QUANTERRA , MO Contract: 262-01
Lab Code: ITMO Case No.: SRS No.: SDG No.: _S1212
‘Matxix: ({(soil/water) __sOIL } Lab Sample ID: 11455-006
Sample wt/vol: 30.5 - (g/ml) ] tab Pile ID: ]
Level: {(Low/med) Low Date Sampled: 06-24-96
% Moisture: not dec._ 11 dec. Date Extracted: _07-02-96
Extraction: (SepF/Cont/Sonc) S0NC Date Analyzed: 07-03-96
GPC Cleanup: .(Y/N) _N_ pH: pilurion Factor: 100
‘ "+ CONCENTRATION UNITS:
CAS WO. . Compound (ug/L or ug/Kg) Ud/KG Q
12674-11<2===~~-AYOClOr~1016 ' 3700 U
11104-28-2------ Aroclor-1221 . 3700 b
11141-16~5-~~~-~--Aroclor-1232 : ) 3700 U -
$3469-21-9-~---- Arooloxr-1242 3700 U
12672-29-6------Aroclor-1248 . - 3700 U
11097-69-1----=— Aroclor-1254 3700 4]
11096-82-8~~~--~Aroclor-12€0 B 15000 .
U: Concentration of -analyte is less than the value given. .

PORM I PEST




: Quanterra.
13715 Rider Trail Narth
Earth City, MO 63045

Fax Caover Sﬁeet

DATE: July 23, 1688 TIME:
To: Corine Bogert PHONE:
Rocky Flats FAX:
FROM: . John Pawsell PHONE:
FAX:
RE: PCBs

08:24 AM

(303) 866-9856
(303) 966-6763

(314) 296-8566
(314) 298-8757

Number of pages including cover sheet: ;7
Message




BPA SAMPLE NO.

:PCB 'ORGANICS ANALYSIS DATAR SHEET

. ' 8800545RM S
Lab Name: _ QUANTERRA,MO __ _  Contract: 26201 »
Lab Cade: ITHMO Case No.s 'SAS No.1 SDG No.: _8121§
Matrlix: (soll/watar) SOIL Lab Sample ID: ;-;'"sg'z-‘gg; .
Sample wit/vol: 30.3 (g/ml) G Lab Pile ID: ; v
Leval: (low/med) _LOW . Date Sampled: 07-03-96
% Moisture: not dee._12 __ deo.___ Date Extracted: 07-12-96
Extraction: (EaepF/Cont/Sona) __BONG Date Analyzed: 01—15:96
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1
. CONCENTRATION UNITS: .
CaA8 NO. Compouad (vg/hL or ug/Kg) VG/KG Q
12674-11-2 Aroclor-1016__ L 37 1 _©
11104-28-2 Aroclor-1221 37 | -
11141~16-§~=—~--Aroclor—1232 37 G
$3469-21-9———~Aroclor-1242 - : 37 u-
12672-29~6—~——Aroclor-1248 : 37 - a
11087-69~1----—Aroclor-1254 37 U
11096-82-5———~-~Aroolor-1260 37 U

Ut concentration of analyte is less than the value given.

PORM- I PEST




PCB ORGANICS ANALYIIS DATA SHEET

. o 6800S46RM
Lab Name: QUANTERRA ; MO Contract: _262-01 :

Lab Code: ITMO. Case No.1 SAS No.: SDG No.: _S1215

Matrix: (eoil/water) _ _SOIL _ . Lab Sample ID: 11533-002

Sample wt/vol: _30.6 _ (g/al)__G Lab File ID: ’

Level:  (low/med) _LOW Date Sampled: __ 07-03-06.

4 Moisture: not dec.__ 12 daa. Date Bxtracted: 07-12~96

Extraction: (SepP/Cont/Sonc) ~_SONg Date Analyzed: __ 07-15-96

GEC Cleamup: (Y/N) _N_ pR: pilution Factors. 1

CONCENTRATION UNITS:

CAS NO. Compound (ug/L ar ug/Rg) UG/KG Q
12674~11=2=awe—Araclor-1016 f : A .37 v
11104~28-2----—RAY0C10r-1221" _ —_ 37 )
11141~16~5---——aroclor-1232" Y A : v
53869=21~9~~~=~=Aroolox=1343 " - 37 U
12672=-29-6~~—~=wAraclor«1248 . I 37 - u
11097=69=1--~——=Ax00loxr~1254 37 U.
11096=82=8=—===—Arodlor~1260 i 380 -_—

Uz Concentration of analyte is less thgh the value given.

FORM I PEST




EPASAMFLE NO.

: 51 2
. PCB ORGANICS ANALYSIS DATA SHEET

. S800548RNM
Lab Kame: QUANTRRRA , MO contracts 262-01 : ]
Lab Code: ITMO  Case No.: SAS No.: SDG No.: _S13218 .
Matrix: (soil/waterx) :{+} ¢ AN Lab S8awple ID: 11533=-003 -
Sample wt/vols: _30.3 {(g/ml)__G . Lab Pile ID: '
Levelt . (low/med) _LOW Date Sampled: 07-03-96
S Moigture; not dec.__32 = deoc.____ Pate Extracted: 07~12-96
Extraction: {8epF/Cont/Sonc) SAORC Date Analyzed: __07-15-96
GPC Cleanup: (Y/N) _N_ pH: Dilution Factor: 1
CONCENTRATION ONITS:
CAS NO. Coapound (ug/L or ug/Xg)_UG/KG Q
-”1§G74711w2-----A:oclo:-lbls . T - 38 o
11104-28-2~———-~Araclor-1224 33 |
11141~16~5=ww=wapraoclor-1232 ' a8 Ly
§3469-21-9-~—~-=Aroclor=-1242 . i 38 U
12672-29-6 ~Aroglor-1248 : 38 R ¢
11097-69-1~—~~~~Aroclor~1254 : j 38 a
11096-82~5~——~-=-aAroclor-1260 k{3 g -
. U:  Concentration of.analyte is lesa than the valus given.
' . \ .

FORM I PEST




. N T = shERE R,
' PCB ORGANICS ANALYS1S OATA SHEET NAEERECEROS
. $600553RM
Lab Name: UANTERRA , MO Contract: 262-01
Lab Code: ITMO & Case No.: ‘ SAS No.: SDG No.: _851216
Matrix: (soil/water) SOIL - Lab Sample ID: _11533-004
Sample wt/fvol: 30.1 (g/ml) (o] Lab ¥ile 1D: )
Level: (low/med) Low - Date Sampled: 67-03-9&
% Moiaturxe: not de¢. S5 -  dea. Date Bxtracted: 07-12-36
Extraction: (SapF/Cont/Sonc) ’ EONQ Date Analyced: 07-16-96
GPC Cleanups -(Y/R) _il pH: Dilution Factor: 1
_ CONCENTRATION UNITS:
CAS NO. Compound - {uwg/L or uwy/Xg)_UG/KG Q
12674~11=2====~=pr0C10r-1016 : v - as v
11104~28~2=~——-=Aroclor-1221 35 1§
11141+16-5~=====Aroalax=-1232 : 35 U
53469~21~9-~-——-Aroclor=1242 i | : 35 U
126722292 ====~=Aroclor-1248 : . 35 |
11097-69~-1--~—--Aroclor-1254 - : 35 o
11096-82=5~=—~==-Aroclor-1260 " Y10
. : Uz Conceatration of analyte is less than the value given.

FORM I PBEST




Lab Code: ITMO Case No.:

' Lab Name: QUANTERRA , MO

Matrixs (soil/ﬁater) SOIY,

Sample wt/vol: _30.3 (g/ml)
Level: (low/med) _IQW

% Moisture: not dec. 3

Extraction: (SepF/Cont/Sonc)

.

]

dec.

-PCB ORGANIQS ANALYSIS DATA SHEET ,
T 5500556RM ,,
Contract: _262-01 T
SAS8 No.: SDG No.: _s1216%
Lab Sample ID: 11833-005
tab Pile IDt I'“
Date Samplad: 07-03-96
Date Extracted: 67?1i4§é
—_SONG Date Analyzad: o7~i5;96
Dilution Pactor: 1

GPC Cleanupt (Y/N) N

pHs

CONCENTRATION UNITSS

CAS NO. . Compound (ug/L or ug/¥g) UG/KQ ____ Q

12674-11-2————Aaroclor-1016 34 )
12104-28~2=~=—==-proclor-1221 34 - U
11141-16~S——~—--Aroclor-1232 34 u
53469-21-9——~~=~Aroclor-1242 34 v
12672~29-6——~—~=Aroclor~-1248 34 s}
11097-69-1—~—~—~Aroolor-1254 34 _u
11096~82~5~wwe==Aroclor=1260 34 .

u:

Concentration of analyte is less than the value given.

FORM I PEST




D ‘ EPA SaMPLg wO. - .V
. : : . PCB ORGANICS ANAI.Y;IS DATA SHERT ) A o

SS00563RM

Lab Nama: __QUANTERRA.MO _ cContract: _262-01
Lab Coda: JITMQ Case No.: SAS Mo.: ___ $DG Ro.: _S121%
Matrix: (soil/water) __ SOIL, Lab Sample ID: 11533-006
sample wtfvol: _30.1 (g/ml)__ @ Lab File ID: '
Lovel: {low/med) LOwW Date Sampled: 07-03-96
% Moisture: not dec._ 3 dec. Date Extracted: 07-17596
Extraction: (SepF/Cont/Sonc) 8SONC Date Analyzed: 02-17-96
GPC Cleanups (Y/N) __N_ pHs Dilution Pactor: 1
. CONCENTRATION UNITS:
CAS NO. Compound (ug/L or ug/Kg)_UG/KG Q
- 12674-11-2———-Aroclor-1016_ | 34 g
11104-28-2———--Aroclor-1221 34 o
11141-16-5-~——-aAroclar-1232 34 u
$3469~21w9~~=w=-pAroclor-1242 34 U
12672-29~-6 Aroglor-1248 34 U
11097-69~1~~——~~Aroclor-1254 34 U
11096-82=5=——=—~Aroclor-1260 34 4]
O: Concentration of analyte is less than the value given.

FORX I PEST




1p = EPA SAMPLE Ko.
PCB ORCANICS ANALYSIS DATA SHEET B
' ‘ A | S500S69RM
Lab Name: __QUANTERRA,MO ___ cContract: _262-01
Lab Code: ITMO -Case No.: .SA8 No.: SDG No.: _s1215
Matrix:- (soil/water) S0IL Lab Sample ID: 11533-007
Sample wt/volt 30,0 {(g/ml)y__ G - Lab Pile ID:
Leval: {low/med) _LOW Data Sampledi 07-03~96 '
% Moisture: not dac. 2 dec. Date Bxtracted: 07-17-96
Extraction: (SepF/Cont/Sonc) SORC Date Analyzed: Q7-17-96
GPO Cleanup:s (Y/N) __u_ pHs ____ _ Dilution Pactor: 1
. CONCENTRATION QNITS:
CAS HO. Compound (ug/L or ug/¥g)_UQ/KG Q
12674=11=2~~====Aroclor-1016 33 U
11104-28~2~~weawproclor~1221 34 1
11141~18~Sw=wmaaproglor-1232 34 g .
53469~21~9~————=Aroclor-1242 34 U
12672229«6-~w——-Aroclor-1248 1200 - *
11097-69-1---——Aroclor-1254 34 u
11096-82~5~~~——=Aroclor~1260 3100 +*

Uz Concentration Gf analyte 18 legs than the value given.

*g Reported from ‘a 1:10 dilution on 07-18-96.

FORX I PEST

e

leitgagasesaatsesisgigianesresmess



1D .
PCB ORGANICS -ANALYSIS DATA SHEET

SS00ST2RM .. -

Lab Name: QUANTRRRA , MO Contract: _262-01
Lab Code: 1IMQ -Casge No.: SAS No.: 806 Wo.: _S1215
Matrix: (soil/watar) SOIL Lab Sample ID: 11533-008 °
Sample wt/vol: _30.4 (g/ml)_ G Lab Pile ID: L
Level: {low/mad) oW Date Sampled: 07-03-96
%t Moisture: mpt dec.__ 3 _____ dec. Date Extracted: 07-317-96 .
Extraction: (SepP/Cont/Sonc) — _SONG Date Anhalyzed: _D7-1B-96 .
GDC Cleanup: (Y/N) N PH: Dilution Faqgtor: 1
. CONCENTRATION UMITS:
CAS NO. Compound {(ug/L or ug/Rg)_UG/KG Q
" 12674-11-2------Aroalor-1016 - 34 U
11104-28-2-~~=-~=-Aroclor-1221 i 34 g -
11141-16+5~~-~~==Aroclor-1232 34 g
53469-21-9---~<--Aroalor-1242 . . 34 U
12672-29-6-~-~-~- Aroclor-1248 11
11097-69-1---~--Araoalox-1254 34 U
11096-82-5------ Aroclor-1260 ) 130
O: Concentration of analyte ia less than the value given.

FORM I PEST




1 '5934553553 go;

PCB ORGANICS ANALYSIS DATA SHEET

: SS00578RM

Lab Name: _ _OUANTEREAMQ ____  Contract: 262-01

Lab Code: ITMO Case ‘lﬂo.: GAS No.: _______ 8DG No.: _81215

Matrix: (soll/water) SOIL Lab Sample ID: 11533-009

sample wt/vol: _30,4 (g/wl)__G Lab Plle ID:

Levels: (low/med) LOW Date Sampled: 07=03-96

% Moisture: not dec. S dec. Date Extracted: —072=-17~96

Ex:rnéti.ou: ’ {8epP/Cont/sonc) —_SONG Date Analyzed: 07-18-96

GPC Cleanup: (Y/N) __N pB: __ Dilution Pactor: 1

CONCENTRATION UNITS:

CAS NO. . Compound | (ug/L or ug/Kg) UG/KG Q
12674-11~2——-——~Arooclor-1016_ . . : s )
11104~28-2 Aroolor~1221 3s *]
11141-16~5 Aroclor-1232 35 ; 0’
53469-~21-9———-RAroCclor-1242 ' 35 g
12672~29=6=~--~-Aroclor-1248 : 360 )
11097 =69=1wwwea=pAroolor=1254 35 U
11095—82—57--9—-Ar0010:-;260 410

Us concentration of.analyte is less than the value ¢given.

FORM I PEST




1D

PCB ORGANICE ANALYSIS DATA SHEEBT

| o $300583RM-
Lab Namet __QUARTERRA.MO __  contract: _262-01 ARG
Lab Code: ITMQ Casge ﬁp.: SAS No.: $DG No.: _S$1215
Matrix: (aoil/w&ter) BOIL Lab sample ID: 11533-010
Sample wt/vol: _30.3 _(g/ml)__ G Lab Pile ID: :
Level: (low/med) _XOW Data Sampled: 07-03-96
$ Moisture: not dec.__4 _ _ dec. Date Extracted: 07-12-96
Extraction: (SepF/Cont/Sonc) ___;Qng__ Date Analyzed: ___.07-=15-96
GPO Oleanups (Y/N) __N pH: Dilution Pactors 1
CONCENTRATION UNITS:
CAS NO. Compound (uwg/L or ug/Kg)_UG/KG Q
12674~-11~2-~-~—~Aroclor-1016 35 g
. 11104~28=2=====-aroclor-1221 35 U
11141-16~5--——Arocolor-1232 35 (1)
53469—-21-9————Aroclox-1242 as U
12672~29=6~=~w=wAroclor=1248 35 4]
11097-69-1 Arooclor-1254 a5 U
740

11096-82~5—~~~Aroclor-1260

[+ £1

Concentration of analyte

is less than the value given.

FORM I PBST




I K | 1D ‘EPA SAMPLE ‘No.
' : S PCB ORGANICS. ANALYSIS DATA SHEET e

' i 8800585RM
Lsb Name: _ _OUARTERRA.MO _ Contract: -262-0] :
Lab Code: ITMO Casa No.: 8AS No.: __.___  8DG No.: _8l2is
Matrix: (soil/water) 801 Lab Sample ID: 11533-011
Sample wt/vol: 30.6 _ (g/ml)___ G » Lab FPile ID:
Level: (low/med) _LOW . Date Sampled: 07-03-96
% Moisture: not dec.___4 dec. Date Extracted: 07-15-96
Bxtragtions (8epP/Cont/8ono) ggﬁg Date Analyzxed: 0'7-1‘6-9'6
GPC Claanup: (Y/N) N  pHs pilution ractors: 1
‘ CONCENTRATION UNITS:
CAS8 NO. Compound 4 (ug/L or ug/Kg)_UG/KG Q
. 12674=1122~~~~-~Ayoclor-1016 ' v . 34 u
11104~-28~2——Aroclor-1221 - R ' - 34 4]
11141~16~5~~-~=~Arooclor=1232 N ‘ 34 U
‘53469~21~-9————-Ar0ClOr-1242 34 o -
- 12672-29-6————-Aruclor-1248 34 U
'11097~69=1=—==--=Arxroolar=1154 34 U -
11096~82=S=a=w<-Aroclor~1260 - 100
. : Us .Caqcentratian "oﬁ analyte is less than the value given. ‘

FORM I PEST




! 'II"

S : ,
'PCB ‘ORGANTCS AMALYS1S DATA SHEET -

FUASE IR et
FIY b P e e
h

§300591RM

Lab Namo: __QUANTERRA.MO  Contract:; _262=01

Lab Coda: ITMO .Case No.: A8 Ho.: DG No.: _$1215
Matrix: (soil/water) __SOIL Lab Sample ID: 11533-012
Sample wtfvol: _30.1 (g/al)__ G Lab Pile ID:

Level: _ (low/mﬁd) LOW Date Gampiédz 07-03~96

% Molisture: not dec.__xg__ dec. Date th:accedx 07;15-96
Extraction: (8epF/Cont/Sonoc) . - _BONO Data Analyzed: 07-16-96

GPC Cleanup: (Y/N) _N_ pHs Dilution Factor: 1

CORCENTRATION UNITS:

CAs No. Compound (ug/L or ug/Kg) OG/EG Q
| 12674~11~2: =Aroclor-1016 37 U
"11104=-28=2===w—-pAroclor-1221 17 o
11141-126-5~ Arvaclor-1232 37 )
63469~21~9~~—~—~=proclor~1242 37 U
12672-39-6~~~—~—-Avroclor—-12486. 37 -~ U
11097-89~1~ Aroclor-1254 37 __u
11096=82=5~=~=~-Aroclor-1260 37 L'

U; . . conoentration 0f-analyte is less . than the value given.

FORHM I PBST




ip ' EPA SAMBLE NO.
PCH OECARIOS ANALYSIS DATA SHERT R

————

’ ‘ . : : ' SS00600R.
Lab NHame: _ _QUANTERRA,MO ___ Contract: '_263-01

Lab Code: JIMO Case No.: SAS No.: SDG No.: _S12315
' Matrix: (soil/water) __SOIL _ Lab Sample ID: 11533-013
sample wt/vel: _30.2  (g/ml)__C tab Pila ID:
Level: (low/med) Low : pate- Sampled: 07~08-96
t Moisturae: not dac._ 27 ‘dea. Date Extracted: 07-158-96
thract‘:lom {Sep¥/Cont/Sonec) SONC Date Analyzed: - 07=16-96
GPC Cleanup: (¥/R) __N pHt Dilution Pactor: 1
CONCENTRATION UNITS: : ‘
CAS RO. Compoungd (ug/L or ug/Kg)_UG/KG Q .
12674~11-3 Aroclor-1016_ . - ) 46 U
11104-28~2w=— Arcalor—1221 ' ; .46 U
11141-16-5 -Aroclor-1232 46 | 4]
§3469~21=9w—==—~Arxoclor-1242 46 -U
12672-29-6~—~~=-Aroglor-1249 . 46 U
11097-69-1-~~~—Aroclor-1254 46 Lo
11096-82=~5~~~~-=Araclor-1260 46 U 1

Us Concentration of analyte {g less than the value given. ,

FORM I PBRST




. - 1D ) .
PCB ORGANICS ANALYEIS DATA SHEBT

: a SSOOSOﬁRH'
Lab Name: _ QUANTERRA, MO Contract: _262-0]1 ) .
Lab Coda: ITHO OCasge igo.: Sa8 No.: SDG No.t _S121S
Matrix: (soll/water) _ _SOIL Lab Sample ID: _ 11533-014
Sample wt/vol: _30,2 (g/ml)___ G Lab File ID;:
Level: (low/med) _LOW Date Sampled: 07~08-96 .
% Molsture: not dec.___ 9 ___ _ dec. Date Extracted: 07—15-96
Extragtion: (8epP/Cont/Sonc) SoNC Date Analyzod: 07=16~96
GPC Cleanup: (Y/N) N pHs Dilution Factor: 1
: CONCENTRATION UNITS:
CAS No. Compound (ug/L or ug/Kqg)_UG/KG Q -
12674=11~2-~~—~-Aroclor-1016 . 36 o
11104-28~2-———Aroélor-1221 36 U
11141~16~-5-—~~~=Aroclozr-1232 K - 36 U
53469-21-9 ArOClor=1242 - ] 36 . - U .
12672-29~6=—=~—Aroglor~1248 R 36 2]
11097-69~1=e==—-Aroglor~-1254 . . - 36 U
11096~82~5~——-—=Aroclor=1260 - j 36 U -
U3  concentration of analyte is less than the value given.

FORM I PBST




: 1 . . EPA 8AMPrp no.
‘II' : PCB ORGANICS ANALYSIS DATA SHEET i“.FE @
il ' ' : 8300609Ry
Lab Name: __ QUANTERBA,MO __  cContract; - 262-01
. “\_..—_
Lab Coder ITMO cCaee-No.s 'SAS No.: 8Da Fo.: _8121g '
Hatrix: (soil/water) __ soxrn _ Lab Sample ID: 11533-015
Sample wt/vol: _30.4 (g/ml)__g Lab File ID:
Level:  (low/med) xzow . Date Sampled: 07-08-96
$ Moisture: not dec.__ 2} = dec. Date Bxtracted: 07-15-96
‘Bxtraction: (Sep?/Cont/Sona) SoNG Daté Analyzed: 07-16-96
arc Cleanup: (¥/N) _ N ' pH: Dilution Factor: ' 1
) CONCENTRATION UNITS:
CAS. NO. Compound ‘ . (ug/L or ug/Eg) UG/KG e
'12674=11-2————-aroclor-1016 - ' a2 v
11104-2B~2w=-a—Aroolor-1221"" o . 42 U
1114l=16-5~~~——-Araclor-1232 - 42 v
53469~21-9~=~ne-proclor-1242 42 U
12672-29-6——~~~Aroclor=1248 42 U
11097-69-1~--~==-Aroclor-1254 42 U
11096-82-5-—————aAroclor-1260 . | 42 g

u: Concentration of analyte is less than the value given.

FORM I PEST




. . - . EPA ‘SAMPLE -NO,
. PCB ORGANICS ANALYSIS OATA SHEET :

8500612RM

Lab Name: QUANTERRA, MO contract: __262-01
Lab Code: ITMO case NO.: : SAS Ho.1 SDG No.: _3812
Matrix: (soil/water) SQIL Lab Sample ID: 11533-01§
Sample wt/vol: 30.4 (g/ml)___ G Lab File ID: ' A_
Lgvel:  (low/med) _LOW Date Sampled: q"/-‘dé-‘é's'
% Moisturae: not dec. 4 dac. Date Extracted: 07-1,5—56
Extraction: (SapP/Cont/Sonc) SONG Date Analyzed: 07~i6-96
GPC Claanup: (¥/N) _N_ patr pilutidn Factor: 2
A , CORCENTRATION UNXTS$
~CAS noO. Compound (ug/L ox ug/Xg) UG/KG Q
12678=11~2~—=~~-Aroclor-1016 5 38 u
11104-28-2~=~~--Araclog=1221 34 u
11141~16-5—-—~Aroclor-1232 : 34 4]
53469-21=9~~~-=-Araalor-1242 - 34 U
12672%29~6————-Axnclor-1248 ) . 240 -
11097-69~1—~~-Aroclor-1234 , - -34 i}
11096-82=5~~=—~=Arpalor-1260 . $50
. ‘ U:  Concentration of analyte is less than the value given.

FORM I PBST
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. EPA SRAMPLE NO.
" PCB ORGANICS ANALYSIS DATA SHERT

SS00616RM
Lab Name: QUANTERRA , MO Contract: _262-01

Lab Coda: ITMO Case No.:

SAS No.: SDG No.: _81220

Matrix: - {(soil/water) SOIL Lab Sample ID: 11690-001

Sample wt/vol: _30.0 (g/ml)__ G

Lab Pile ID:
Level:  (low/med) _LOW Dateé Bampléd: 07-30-96
% Moisture: not dec. 8 dec. Date Extracted: 08-01-96
Extraction: (SepP/Cont/Sonc) SONC Date Analyzed: 08-02-96
GPC Cleanup: (Y/M) N PH: Dilution Pactor: 1
' g CONCENTRATION UNITS:
CAS NO. Compound (ug/L or ug/Kg)_UG/KG Q
12674-11~2-————-Aroclor-1016 . 36 u
11104-28-2~=—=-=Aroclor-1221 36 3]
- 11141-16-5---—Aaroclor-1232 - 3e ¢
53469-21~9~~=—-——Aroclor-1242 36 o
' 12672-29-6——-~——Rxoclor-1248 36 g
: 11097-69-1~~-——=Aroclor-1254 . . 2500 _ :
11096-82~5———-——Aroclor-1260 560
U:

‘Concentration of analyte is lass than the value given.

FORM I PEST

200/20081 "
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I. INTRODUCTION

The U.S. Environmental Protection Agency (EPA) under the authority
of the Toxic Substances Control Act (TSCA) Section 6(e) and 40 CFR Section
761.60(d), has determined that polychlorinated biphenyl (PCB) spills must be
controlled and cleaned up. The Office of Toxic Substances (0TS) has been re-
quested to provide written guidelines for cleaning up PCB spills, with par-
ticular emphasis on the sampling design and sampling and analysis methods to
be used for the cleanup of PCB spills.

This work assignment is divided into two phases. The reports of
Phase I are presented in Draft Interim Report No. 1, Revision No. 1, "Cleanup
of PCB Spills from Capacitors and Transformers," by Gary L. Kelso, Mitchell
D. Erickson, Bruce A. -Boomer, Stephen E. Swanson, David C. Cox, and Bradley
0. Schultz, submitted to EPA on January 9, 1985. Phase I consists of a review
and technical evaluation of the available documentation on PCB spill cleanup,

" contacts with EPA Regional Offices and industry experts, and preparation of

preliminary guidelines for the cleanup of PCB spills. The document was aimed
at providing guidance in all aspects of spill cleanup for those organizations
which do not already have working PCB spill cleanup programs.

Phase II, reported in this document, reviews the available sampling
and analysis methodology for assessing the extent of spill cleanup by EPA en-
forcement officials. This report includes some of the information from the
Phase I report, incorporates comments on the Phase I report and the general
issue which were received at a working conference on February 26-27, 1985,

and addresses the issue from the perspective of developing legally defensible .

data for enforcement purposes.

This report, intended primarily for EPA enforcement personnel, out-
1ines specific sampling and analysis methods to determine compliance with EPA
policy on the cleanup of PCB spills. The sampling and analysis methods can
be used to determine the residual levels of PCBs at a spill site following
the completion of cleanup activities. Although the methodologies outlined in
this document are applicable to PCB spills in general, specific _incidents may
require special efforts beyond the scope of this report. Future. changes in
EPA policy may affect some of the information presented in this document.

Following a summary of the report (Section II), Section III presents
an overview of PCB spills and cleanup activities. The guidelines on sampling
and analysis (Section IV) includes discussion of sampling design, sampling
techniques, analysis, and quality assurance.

II. SUMMARY

This report presents the results of Phase II of this work assign-
ment. Phase I consisted of a review and technical evaluation of the avail-

" "able documentation on PCB spill cleanup, contacts with EPA Regional Offices,

and preparation of preliminary guidelines for the cleanup of PCB spills.

)




Phase II. (this document) reviews the available sampling and analysis methodol-
ogy for assessing the extent of spill cleanup by EPA enforcement officials.
The report incorporates some of the information from the Phase I report and
general issues received at a working conference on PCB spills.

The EPA has set reporting requirements for PCB spills and views PCB
spills as improper disposal of PCBs. Cleanup activities have not been stan-
dardized since PCB spills are generally unique situations evaluated on a case-
by-case basis by both-the PCB owner (or his contractor) and the responsible
EPA Regional Office. Components of the cleanup process may include protect-
ing the health and safety of workers; reporting the spill; quick response/
securing the site; determination of materials spilled; cleanup procedures;
proper disposal of removed PCB materials; and sampling and analysis. The
level of action required is dependent on the amount of spilled liquid, PCB

concentration, spill area and dispersion potential, and potential human expo- -
.sure.

A sampling design is proposed for use by EPA enforcement staff in
detecting residual PCB contamination above a designated 1imit after a spill
site has been cleaned. The proposed design involves sampling on a hexagonal
grid which is centered on the cleanup area and extends just beyond its bound-
aries. Guidance is provided for centering the design on the spill site, for
staking out the sampling locations, and for taking possible obstacles into
account. Additional samples . can be co]]ected at the discretion of the sam-
pling crew.

Compositing strategies, in which several samples are pooled and
analyzed together, are recommended for each of the three proposed designs.
Since an enforcement finding of noncompliance must be legally defensible, the
sampling design emphasizes the control of the false positive rate, the proba-
bility of concluding that PCBs are present above the allowable i m1t when,:
fact, they are not.

Sampling and ana1y51s techniques are described for PCB-contaminated
solids (soil, sediment, etc.), water, oils, surface wipes, and vegetation. A
number of anaTytica1‘Method5“are referenced approprlate enforcement methods
were selected based on reliability. Since GC/ECD is highly reliable, widely
used, and is included in many standard methods, it is a primary recommended
method for most samples. Secondary methods may be useful for confirmatory
analyses or for special situations when the primary method is not applicable.

Quality assurance (QA) must be applied throughout the entire moni-

-toring program. Quality control (QC) measures, including protocols, certifi-

cation and performance checks, procedural QC, sample QC, and sample custody
as appropriate, should be stipulated in a QA plan.




I[II. OVERVIEW OF PCB SPILLS AND CLEANUP ACTIVITIES

‘A. Introduction to PCB Spills and Cleanup -

The EPA has established requirements for reporting PCB spills based
on the amount of material spilled and disposal requirements for the spilled
PCBs and materials contaminated by the .spill. Under TSCA regulations [40 CFR
761.30(a)(1)(iii) and 40 CFR 761.60d], PCB spills are viewed as improper
disposal of PCBs. Although specific PCB cleanup requirements are not
established in the TSCA regulations, each regional administrator is given
authority by policy to enforce adequate clean-up of PCB spills to protect
human health and the environment. _

1. Current Trends

Due to regional variations in PCB spill policy and the lack of a

~national PCB cleanup policy, PCB cleanup activities have not beén standardized.
Individual companies owning PCB equipment and contract cleanup companies -have

developed their own procedures and policies for PCB cleanup activities keyed
to satisfying the requirements of the appropriate EPA Regional Office. In
addition, the EPA Regional Offices typically have provided suggestions for
companies unfamiliar with PCB cleanup.

PCB spills are generally viewed as unique situations to be evaluated
on a case-by-case basis by both the PCB owner (or his contractor) and the EPA
Regional Office. However, a general framework is often used to approach the
problem. Most cleanup activities involve quick response, removal or cleaning
of suspected contaminated material, and post-cleanup sampling to document
adequate cleanup. Major considerations involved in the cleanup process in-
clude minimizing environmental dispersion, minimizing any present or future
human exposure to PCBs, protecting the health and safety of the cleanup crew,
and properly disposing contaminated materials.

In general, the involvement of EPA Regional Offices is limited tc
phone conversations often including a follow-up call to receive the analyt:
results of the post-cleanup sampling. If the EPA representative is not sat:
fied with the reported data, additional documentation, sampling~and analysis,
or cleanup (followed by further sampling and analysis) may be requested.

In cases of special concern (e.g., large spills), EPA’Regional of-
fices may work more closely with the PCB owner or contractor in planning the
cleanup, sampling and analysis activities, and on-site inspections.

2. Limitations of This Overview

The general discussion in this chapter refers to the procedures,
policy, and considerations that seem to be widely used at present by PCB
owners and spill cleanup contractors in meeting the requirements of the EPA

.Regional Offices. The activities described do not involve EPA regulations or

policy except where indicated, since the EPA has not established requirements
on PCB cleanup procedures.




Table 1 categorizes PCB spills into\approximate tevels of action
for PCB spill cleanup based on concern. Potential environmental problems in-

~ crease with increases in PCB concentrations, amount of spilled liquid, spill

area and dispersion potential, and potential human exposure. The three spill
types presented in Table 1 are based on very rough estimates. "Severity" in
one key item such as human exposure could raise a spill to a Type 3 (i. e.,
requiring special attention). On the other hand a spill of a large volume of
liquid may be considered a Type 2 spill due to a relatively low concentration
of PCBs. The three categories are only approximate and are intended to demon-
strate the flexibility needed in responding to PCB spills. EPA Regional Of-

fices should provide guidance on spill cleanup activities whenever questions
develop.

The situations described in this chapter are limited to recent PCB
spills of similar magnitude to the reported spills associated with PCB oil

. ‘transformers and capacitors (i.e., Type 2 in Table 1). Unusually severe spill

N|\pe

incidents (Type 3 in Table 1) involving large volumes of PCBs, a large spill
area, a high probability of significant human exposure, and/or severe en-
vironmental or transportation scenarios may require special considerations,
beyond the scope of this discussion. ' :

A1l spills from regulated equipment are typically subject to the
detail of effort outlined in this chapter. Although cleanup of smaller spills
(Type 1 in Table 1) is required if the concentration of PCBs in the spilled

material is 50 ppm or greater, the spill and the cleanup activities normally
are not reported to EPA.

Future changes in EPA policy may invalidate some of the discussions
appearing in this chapter. For example, if EPA adopts any type of formal
categorization scheme for PCB spills, some of the assumptions made in this
chapter may become inappropriate. '

B. Components of the Cleanup Process

1. ‘Health and Safety -

Protection of the health and safety of the clean-up crew during the
PCB cleanup operation is an important concern. References discussing health
and safety considerations relevant to some PCB spill incidents include NIOSH
Criteria for A Recommended Standard for Exposure to Polychlorinated Biphenyls
PCBs) (1977c) and Health Hazards and Evaluation Report No. 80-85-745 (NIOSH

.1980). The appropriate level of health and safety protection is dependent

upon the specifics of the spill.

2. Reporting the Spill

If the regulatory limits are exceeded, the spill must be reported
to Federal, State, and local authorities as applicable. Under EPA regulations
[Fed. Reg. 50:13456-13475], spills over 10 1b must be reported to The National
Response Center. The toll free phone number is (800) 424-8802.




Table 1.

Approximate Levels of Action for PCB Spill Cleanup Based on Concern

Categories of increasing concern

Type 1 Type 2 Type 3

Approximate gallons of <1 > 1 >5

spilled liquid
Area of spill (sq ft) < 125 250 (avg.) > 1,000
PCB concentration in < 500 2 50 Variable or high

spilled liquid

(ppm)
Types of spilled Mineral oil (or Variable Variable, Askarel

w liquid variable) :

Exposure scenario Various Various Special concern for high

exposure situations’

Notes: ~ + Type 1 spill is usually not reported.
- Type 2 spill is reported and discussed in this chapter.
. lee 3 spill is not discussed in this chapter and may require special
PA assistance.

"Severity" in one key itemﬁmay raise the spill to a higher risk category.




3. Quick Response/Securing the Site

Quick response is desirable to mitigate the dispersion of the
spilled material and to secure the site. Federal regulations require that
cleanup actions commence within 48 hr of discovery of a spill [40 CFR
761.30(a)(1) (iii)]. More rapid response.is highly preferable.

A quick response allows removal or cleaning of the PCB-contaminated
material before it is dispersed by wind, rain, seepage, and other natural
causes or by humans or animals. In securing the site, the cleanup crew
determines the spill boundaries, prevents unauthorized access to the spill
site, and notifies all parties involved. '

The methods used to secure the site will vary on a case-by-case
basis, depending on the specific circumstances. The extent of the spill is
usually determined by visual inspection with the addition of a buffer area
that may include PCBs finely dispersed from splattering. Evaluating the ex-
tent of the spill involves considerable judgment, including consideration
of the cause of the spill, weather conditions, and specifics of the site.

Field analysis kits may aid the crew in determining the extent of
the spill in some instances. The field kits, when used properly, can serve
as a screening tool. The need for quick response has limited the usefulness
of the more accurate field analytical techniques such as field gas chroma-
tography. Practical problems associated with availability of the equipment
and trained staff, set-up time, and cost have limited the use of such tech-

' niques at this time.

4. Determination of Materials Spilled/Cleanup Plan

After securing the site, the response crew will either (a) immedi-
ately proceed with the cleanup operation, or (b) identify the materials
spilled and formulate an appropriate cleanup plan. A suitable cleanup plan
can be developed by identifying the type of PCB material (i.e., mineral oil,
PCB 0il1, Askarel) and considering such factors as the volume spilled, area
of the spill, and site characteristics.

Based on reasoning similar to Table 1, the crew leader can determine
the necessary level of effort in accordance with the policy of the PCB owner
and the EPA Regional Office. He can determine if additional guidance is
needed, plan the sampling and analysis, and make other decisions related to

‘the level of effort and procedures needed.

5. Cleanup Procedures

The cleanup procedure may include, but may not necessarily be limited
to, the following activities:

. Removal or repair of failed/damaged PCB equipment,

. Physical removal of contaminated vegetation;
6
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. Physical removal of contaminated soils, liquids, etc.,
. Decontamination or physical removal (as appropriate) of con-
taminated surfaces, and .

. Decontamination or removal of all equipment potentially con-
taminated during the cleanup procedures.

. Encapsulation may be employéd only with EPA approval.

The specific procedures used in a cleanup are selected by the PCB
owner or the cleanup contractor. Key considerations include removal of PCBs
from the site to achieve the standards required by the EPA region, company,
or other applicable control authority; avoidance of unintentional cross con-
tamination or dispersion of PCBs from workers' shoes, contaminated equipment,

" spilled cleaning solvents, rags, and other sources; and protection of workers'
“health.

The cleanup crew shall make every possible effort to keep the spilied
PCBs out of sewers and waterways. If this has already occurred, the crew needs
to contact the local authorities. Water is never used for cleaning equipment
or the spill site.

A simple PCB spill c]eanup.may involve the removal of the leaking

"equipment, removal of contaminated sod and soil by shovel, cleaning pavement

with an absorbant material and solvents, and decontamination or disposal of
the workers' equipment (shovels, shoes, gloves, rags, plastic sheets, etc.).
More complicated situations.may include decontamination of cars, fences,
buildings, trees and shrubs, electrical equipment, or water (in pools or
bodies of water).

. In some cases, adequate decontamination of surfaces (pavements,
walls, etc.) may not be possible.  An alternate to physical removal of the
surface material is encapsulation of the contaminated area under a coating
impervious to PCBs. (EPA approval would be required.)

roe

6. Proper Disposal of Removed PCB Materijals _ .

A1l PCB-contaminated materials removed from the spill site, must be

"shipped and disposed in accordance with relevant Federal, State, and local

regulations. TSCA Regulations [40 CFR 761.60] outline the requirements for
the disposal of PCBs, PCB articles, and PCB containers in an incineraior,
high efficiency boiler, chemical waste landfill, or an approved a]ternat1ve
method. Fac111ty requ1rements for incineration and chemical waste landfills
are presented in 40 CFR 761.70 and 40 CFR 761.75, respectively. Applicable
Department of Transportation regulations are ]isted in 49 CFR 172.101.

7. Sampling and Analysis

Although sampiing and analysis will be discussed in detail in Chap-
ter IV, this discussion gives an overview of applicable considerations and
current practice. Sampling and analysis may not always be needed (especially
for the spills described as Type 1 in Table 1), but enforcement authorities
or property owners may ask for proof that the spill site has been adequately

7
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decontaminated. This can be accomplished by taking a number of samples repre-
sentative of the area contaminated by the spill. Samples should represent

the full extent of the spill, both horizontal and vertical, as well as the
types of materials in the spill area (soil, surfaces, water, etc.).

: Sampling design and technique as well as sample handling and preser-
vation should incorporate acceptable procedures for each matrix to be sampled

and concern for the adequacy and accuracy for the samples in the final analysis.

Analysis of the samples for PCB content should be performed by
trained personnel using acceptable procedures with due consideration of qual-
ity assurance and quality control.

Further discussion of sampling and analysis (applicable to EPA en-
forcement activities) appears in Chapter IV.

8. Remedial Action

If the analysis results indicate the cleanup was not in.compliance

.with designated cleanup levels, additional cleanup is needed. Additional

sampling can pinpoint the location of remaining contaminated areas if the
original sampling plan was not designed to identify contaminated sub-areas
within the spill site. If additional cleanup is needed, the cleanup crew will

continue as before, removing more material or cleaning surfaces more thoroughly.

Remedial action will be followed by additional sampling and analysis to ver-
ify the adequacy of the cleanup.

9. Site Restoration

This is not addressed under TSCA and is a matter to be settled be-
tween the company responsible for the PCB spill and the property owner.

10. Records

Although there' are.no TSCA requirements for records of PCB cleanup
activities except for documentation of PCBs stored or transported for disposal
[40 CFR 761.80(a)], the PCB owner should keep records of the spill cleanup
in case of future questions or concern. Relevant information may include
dates, a description of the activities, records of shipment and disposal of
PCB-contaminated materials, and a report of collected samples and results of
analysis.

11. Miscellaneous Considerations

a. Expeditious and effective action are desired throughout the
cleanup process to minimize the concern of the public, especially residents
near the site or individuals with a special interest in the site. Likewise,

speed and effectiveness in the cleanup may prevent any future concern or action
related to the PCB spill.

b. Education and training of the spill response crews and re-
sponsible staff members is a constant concern. The employees need sufficient

training to make proper judgements and to know when additional ass1stance or
guidance is needed.
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IV. GUIDELINES ON SAMPLING AND ANALYSIS i

Reliable analytical measurements of environmental samples are an .
essential ingredient of sound decisions for safeguarding public health and
improving the quality of the environment. Effective enforcement monitoring
should follow the general operational model for conducting analytical mea-
surements of environmental samples, including: planning, quality assurance/
quality control, verification and validation, precision and accuracy, sam-
pling, measurements, documentation, and reporting. Although many options are
available when analyzing environmental samples, differing degrees of reli- '
ability, dictated by the objectives, time, and resources available, influence
the protocol chosen for enforcement monitoring. The following section out-
lines the factors critically influencing the outcome and reliability of en-
forcement monitoring of PCB spill cleanup.

’

A. Sampling Desfgn

This section presents a sampling scheme, for use by EPA enforce-
ment staff, for detecting residual PCB contamination above a limit designated
by EPA-OPTS after. the, site-has been cleaned:up. Two types of error traceable

_to sampling and analysis are possible. The first is false positive, i.e.,

concluding that PCBs are present at levels above the allowable Timit when, in

fact, they are not. The false positive rate for the present situation should

be Tow, because an enforcement finding of noncompliance must be legally de-
fensible; that is, a violator must not be able to claim that the sampling re-

sults could easily have been obtained by chance alone. Moreover, all sampling
designs used must be documented or referenced. - .

The second type of error possible is a false negative, i.e., failure
to detect the presence of PCB levels above the allowable 1imit. The false
negative rate will depend on the size of the contaminated area and on the
level of contamination. For large areas contaminated at levels well above
the allowable 1imit, the false negative rate must, of course, be low to en-
sure that the site is brought into compliance. The false negative rate can
increase as the area or level of contamination decrease.

1. Proposed Sampling Désign

In practice, the contaminated area from a spill will be irregular
in shape. In order to standardize sample design and layout in the field, and
to protect against underestimation of the spill area by the cleanup crew, sam-
pling within a circular area surrounding the contaminated area is proposed.
Guidance on choosing the center and radius of the circle, as well as the number
of sample points to be-used is provided in Section 2 below.

The detection problem was modeled as follows: try to detect a
circular area of uniform residual contamination whose center is randomly
placed within the sampling circle. Figure 1 illustrates the model. The

- figure depicts a sampling circle of 10 ft centered on a utility pole (site of

the spill). After cleanup, a residually contaminated circle remains. How-
ever, in choosing locations at which to sample, the sampler has no knowledge
of either the location of the circle or the level of contamination. This




Randomly Located
Area of Residual

Contamination

—»® Utility Pole

Sampling Circle

Fiqure 1. Randomly located area of residual contamination
within the sampling circle.
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lack of knowledge was modeled by treating the sampling locations as fixed and

the center of the contaminated circle as a randomly located point in the circle
of radius 10 ft. The implicit assumption that residual contamination is equally

1ikely to be present anywhere within the sampling area is reasonable, at least
as a first approximation (Lingle 1985). This is because more effort is likely
to have been expended in cleaning up the ‘areas which were obviously highly

" contaminated.

Two general types of design are possible for this detection problem:

'grid designs and random designs. Random designs have two disadvantages com-

pared to grid designs for this application. First, random designs are more
difficult to implement in the field, since the sampling crew must be trained
to generate random locations onsite, and since the resulting pattern is ir-
reqular. Second, grid designs are more efficient for this type of probliem
than random designs. A grid design is certain to detect a sufficiently large

- contaminated area while some random designs are not. For example, the sug-

gested design with a sample size of 19 has a 100¥ chance to detect a contam-
inated area of radius 2.8 ft within a sampling circle of radius 10 ft. By
contrast, a design based on a simple random sample of 19 points has only a
79% chance of detecting such an area.

Therefore, a grid design is proposed. A hexagonal grid based on
equilateral triangles has two advantages for this problem. First, such a grid
minimizes the circular area certain to be detected (among all grids with the
same number of points covering the same area). Second, some previous experi-
ence (Mason 1982; Matern 1960) suggests that the hexagonal grid performs well
for certain soil sampling problems. The hexagonal grid may, at first sight,
appear to be complicated to lay out in the field. Guidance is provided in
Section 2 below and shows that the hexagonal grid is quite practical in the
field and is not significantly more difficult to deploy than other types of
grid. -

The smallest hexagonal grid has 7 points, the next 19 points, the
third 37 points as shown in Figures 2 through 4. In general, the grid has
3n2 + 3n + 1 points. To completely specify a hexagonal grid, the distance
between adjacent points, s, must be determined. The distance s was chosen
to minimize, as far as possible, the size of the residual contaminated circle
which is certain to be sampled. Values of -s so chosen, together with number
of sampling points and radius of smallest circle certain to be sampled are
shown in Table 2. For example, the grid spacing for a circle of radius 20 ft
for the 7-point design is s = (0.87)(20) = 17.4 ft. For a given size circle,

-the more points on the grid, the smaller the residual contamination area which

can be detected with a given probability.
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Table 2. Parameters of Hexagonal Sampling Designs for a
Sampling Circle of Radius r Feet

No. of Distance between adjacent Radius of smallest circle
points points, s (ft) certain to be sampled

7 0.87r 0.5r

19 0.48r 0.28r

37 0.3r 0.19r
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The outer boundary of the contaminated area
is assumed to be 4 feet from the center (C)
of the spill site.

Figure 2. Location of sampling points-in
a 7-point grid.
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The outer boundary of the contominated area is assumed to be
10 feet from the center (C) of the spill site.

Figure 3. Location of sampling points in a 19-point grid.
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Figure 4. Location of sampling points in a 37-point grid.
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The first three hexagonal designs are shown in Figures 2 to 4, for
a sampling circle radius of r = 10 ft. The choice of sample size depends on
the cost of analyzing each sample and the reliability of detection desired
for various residually contaminated areas. Subsection 2 below provides some
suggested sample sizes for different spill areas, based on the distribution
of spill areas provided by the Utility Solid Waste Activities Group (USWAG
1984; Lingle 1985).

2. Sample Size and Design Layout in the Field

a. Sample Size

The distribution of cleanup areas for PCB capacitor spill
sites, based on data collected by USWAG (1984; Lingle 1985) is shown in Table
3. The smallest spill recorded in the USWAG database is 5 ft2, the largest
1,700 ft2. The median cleanup area is 100 ft, the mean 249 ftz, the wide dis-

'crepancy between the mean and the median ref]ects the presence of a small per-

centage of relatively large spills in the database.

‘Recommended sample sizes are given in Table 4. Several con-
siderations were involved in arriving at these recommendations. First, the

- maximum number of samples recommended for the largest spills is 37, in recog-

nition of practical constraints on the number of samples that can be taken.
Even so, it is important to note that not all samples collected will need to
be analyzed. The calculations in Section 5 below show that, even for the 37
sample case, no more than 8 analyses will usually be required to reach a de-
cision. Since the cost of chemical analyses is a substantial component of
sampling and analysis costs; even the 37-sample case should not, therefore,
be prohibitively expensive. Second, the typical spill will require 19 sam-
ples. Small spills, with sampling radius no greater than 4 ft, will have 7
samples, while the largest spills, with sampling radius 11.3 ft and up, will

require 37 samples. It should be noted that only capacitor spills are repre-

sented in Table 3. Transformer spills, however, would be expected to be
generally smaller than capacitor spills because energetic releases are less
1ikely from transformers.  Thus, one would expect the smaller sample sizes to
be relatively more llkely for transformer spllls than capacitor spills.

16




Table 3. Distribution of PCB Capacitor Spill
Cleanup Areas Based on 80 Cases

CTeanup area (ft¢) Percenf of cases

$ 50
51-100
101-200
201-300
301-400
401-700
701-1,300

2 1,300

— W
HONWNOOR
WOUMRULOOW!M

Source: Lingle 1985.

Table 4. Recommended Sample Sizes

SamﬁTing area Radius of samp ling Percent of PCB

' (ft4) " circle (ft). capacitor spills Sample size
S 50 ‘ <4 ' ' 32.5 7
51-400 ‘ 4-11.3 : 50.0 - 19
> 400 . > 11.3 17.5 37

17




. : ' The final consideration in recommending sample sizes was to
achieve roughly comparable detection capability for different size spills.

The radius of the smallest contaminated circle certain to be sampled at least
once by the sampling scheme is used for comparative purposes (see Table 2).
Table 5 presents some calculations of this quantity. The absolute detection
capability of the sampling scheme is seen to be relatively constant for dif-
ferent spill sizes. This means that a.given area of residual contamination
is about as likely to be detected in any sized spill.

Table 5. Detection Capability of the Recommended Sampling Schemes

Samp]ing area Radius Sample Radius of smallest circle to
(ft) (ft) . size be sampled (ft)
50 . 4.0 71 2.0
150 6.9 19 1.9
400 11.3 19 - 3.2

875 - 16.7 37 3.2

b. Design Layout in the Field

Figure 5 presents a typical illustration of design layout in
the field. The first step is to determine the boundaries of the original
cleanup area (from records of the cleanup). Next, find the center and radius
of the sampling circle which is to be drawn surrounding the cleanup area.

The following approach is recommended:.

(a) Draw the longest dimension, Ly, of the spill area.
(b) Determine the midpoint, P, of L;.

(c) Draw a second dimension, L, through P perpendicular to
Ly.

(d) The midpoint, C, of L, is the required center.

(e) The distance from C to the extremes of L; is the required
radius, r. '

e Figure 5 shows an example of the procedure; Figure 6 demonstrates how the center

is determined for several spill shapes. Even if the center determined is
~ slightly off, the sampling design will not be adversely affected.

18




(a) Original cleanup area

/_

L ) -
c N
(b) Locating the center of the
sampling circle
Lo »

(c) Centering the hexagonal grid

(d) Staking out the grid points

Fiqure §
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_ Once the sampling radius, r, has been found, the sample size
can be selected based on Table 4.

Example: Suppose r =5 ft. From Table 4, a sample size of 19
should be used.

Having selected the sample size, the grid spacing can be calculated from Table
2. . .

Example (continued): For a 19-point design with radius r = 5,
the grid spacing is s = 0.48r = (0.48)(5) = 2.4 ft.

The procedure for laying out a 19 point design is as follows.
The first sampling location is the center C of the sampling circle, as shown

.in Figure 5. Next, draw a diameter through C and stake out locations 2
.through 5 on it as shown; adjacent locations are a distance s apart. The

orientation of the diameter (for example east-west) used is not important; it
may be chosen at random or for the convenience of the samplers. The next 4
locations, Nos. 6-9, are laid out parallel to the first row, again a distance
s apart. The only difficulty is in locating the starting point, No. 6, for

.this row. To accomplish this the sampler needs two pieces of rope (or sur-

veyor's chain, or equivalent measuring device).of length s. Attach one piece
of rope to the stake at each location 4 and 5. Draw the ropes taut horizontally
until they touch at location 6. Once the second row is laid out, the third
and final row of 3 locations in the top half of the design is found similarly,
starting with number 10. In the same way, the bottom half of the design is
staked out. The 7-point or 37-point designs are laid out in an analogous
fashion.

Once the sampling locations are staked out the actual samples
can be collected. In the example in Figure 5, three of the sampling locations
fall outside the original cleanup area. Samples should be taken at these
points, to detect contamination beyond the original cleanup boundaries. This
verifies that the original spill boundaries were accurately assessed.

In practice, various obstacles may be encountered in laying
out the sampling grid. Many "obstacles" can be handled by taking a different
type of sample, e.g., if a fire hydrant is located at a point in a sampling
grid otherwise consisting of soil samples, then a wipe sample should be taken
at the hydrant, rather than taking a sample of nearby soil. The obstacle most
likely to be encountered is a vertical surface such as a wall. To determine
the .sampling location on such a surface, draw taut the ropes (chains) of
length s attached to two nearby stakes and find the point on the vertical
surface where their common ends touch. See Figure 7 for an illustration of
the procedure. If more samples from the vertical surface are called for, the

same principle may be applied, always using the last two points located to
find the next one. '

3. Judgemental Sampling

The inspector or sampling crew may use best judgement to collect
samples wherever residual PCB contamination is suspected. These samples are
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Figure 6.

Locating the center and sampling circle radius of an
irregularly shaped spill area.
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Figure 7. Location of a sampling point on a vertical surface.
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_a contaminated sample is present; if the level is

in addition to those collected from the sampling grid. Examples of extra sam- }
pling points include suspicious stains outside the designated spill area, .
cracks or crevices, and any other area where the inspector suspects inade-

quate cleanup.

4. Compositing Strategy for Analysis of Samples

Once the samples have been collected at a site, the goal of the
analysis effort is to determine whether at least one sample has a PCB concen-
tration above the allowable limit. This sampling plan assumes the entire spill
area will be recleaned if a single sample contaminated above the limit is
found. Thus, it is not important to determine precisely which samples are
contaminated or even exactly how many. This means that the cost of analysis
can be substantially reduced by employing compositing strategies, in which
groups of samples are thoroughly mixed and evaluated in a single analysis.

If the PCB level in the composite is sufficiently high, one can conclude that

Jow enough, all individual
samples are clean. For intermediate levels, the samples from which the com-
posite was constructed must be analyzed individually to make a determination.
Thus, the number of analyses needed is greatly reduced in the presence of:
very high levels of contamination in a few samples or in the presence of very
low levels in most samples.

For purposes of this discussion, assume that the maximum allowable
PCB concentration in a single soil sample is 10 ppm. The calculations can
easily be adapted for a different level or for different types of samples.
Based on review of the available precision and accuracy data (Erickson 1985),
method performance of 80% accuracy and 30% relative standard deviation should - ‘
be attainable for soil concentrations above 1 ppm. '

To protect against.false positive findings due to analytical error,
the measured PCB level in a single sample must exceed some cutoff greater than
10 ppm for a finding of contamination. Assume that a 0.5% false positive rate
for a single sample is desired. As will be shown later, this single sample
false positive rate controls the overall false positive rate of the sampling
schemes to acceptable levels. Then, using standard statistical™techniques,
the cutoff level for a single sample is o

(0.8)(10) + (2.576)(0.3)(0.8)(10) = 14.2 ppm,

where 0.8(80%) represents the accuracy of the analytical method, 10 ppm is

the allowable 1imit for a single sample, 2.576 is a coefficient from the stan-
dard normal distribution, and 0.3(30%) is the relative standard deviation of
the analytical method.-. Thus, if the measurec level in a single sample is

14.2 ppm or greater, one can be 99.5¥% sure that the true level is 10 ppm or
greater.

Now suppose that a composite of, say, 7 samples is analyzed. The
true PCB level in the composite (assuming perfect mixing) is simply the aver-
age of the 7 levels of the individual samples. Let X ppm be the measured PCB
level in the composite. If X $ (14.2/7) = 2.0, then all 7 individual samples
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are rated clean. If X > 14.2, then at least one individual sample must be
above the 10 ppm limit. If 2.0 < X £ 14.2, no conclusion is possible based
on analysis of the composite and the 7 samples must be analyzed individually
to reach a decision. These results may be generalized to a composite of any
arbitrary number of samples, subject to the limitations noted below.

The applicability of compositing is potentially limited by the size
of the individual specimens and by the performance of the analytical method
at iow F(B levels. First, the individual specimens must be large enough so
that the composite can be "formed while leaving enough material for individual
analyses if needed. For verification of PCB spill cleanup, adequacy of speci-
men sizes should not be a problem. The second limiting factor is the analyt-
ical method. Oown to about 1 ppm, the performance of the stipulated analytical
methods should not degrade markedly. Therefore, since the assumed permissible
level is 10 ppm, no more than about 10 specimens should be composited at a

time.

In compositing specimens, the location of the sampling points to be
grouped should be taken into account. If a substantial residual area of con-
tamination is present, then contaminated samples will be found close together.
Thus, contiguous specimens should be composited, if feasible, in order to
maximize the potential reduction in the number of analyses produced by the
compositing strategy. Rather than describe a (very compliicated) algorithm
for choosing specimens to composite, we have graphically indicated some possi-
bie compositing strategies in Figures 8 Through 11. Based on the error proba-
bility calculations presented in Section 4 below, we recommend the compositing
strategies indicated in Table 6. The recommended strategy for the 7-point
design requires no explanation. The strategies for the 19- and 37-point cases
are shown in Figures 9 and 11, respectively. The strategies shown in Figures
8 and 10 are used in Section 5 for comparison purposes. For details on the
reduction in number of analyses expected to result (as compared to 1nd1v1dua1
analyses), see the next Sect]on 5.

5. Calculations of Average Number of Analyses, and Error Probabil-
ities

Estimates of expected number of analyses and probabilities of false
positives (incorrectly deciding the site is contaminated above the limit),
and false negatives (failure to detect residual contamination) were obtained
for various scenarios. The calculations were performed by Monte Carlo simula-
tion using 5,000 trials for each combination of sample size, compositing

stratecy, level, and extent of residual contamination. The computations were

based on the following assumptions:

a. Only soil samples are involved. In practice other types
of samples will often be obtained and analyzed. Although the results of this
section are not directly applicable to such cases, they do indicate in gen-
eral terms the type of accuracy obtainable and the potential cost savings from
compositing.
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A 2 GROUP COMPOSITING PLAN FOR 7 SAMPLE POINTS
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A 2 GROUP COMPOSITING PLAN FOR 19 SAMPLE POINTS
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A 6 GROUP COMPOSITING PLAN FOR 19 SAMPLE POINTS

Figure 10.
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Location of sample points in a 19 sample point plan,
with detail of a 2 group compositing design.

26



A 4 GROUP COMPOSITING PLAN FOR 37 SAMPLE POINTS
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Téb]e 6. Recommended Compositing Strategies

No. of samples collected Compositing strategy
7 .~ One group of 7
19 One group of 10, one of 9
37 _ Three groups of 9, one of 10

b. If the true PCB level in a sample is C, then the measured
value is a normally distributed random variable with mean 0.8C and standard
deviation (0.3)(0.8C) = 0.24C. Thus, it is assumed that the analytical method
is 80% accurate, with 30% relative standard deviation. .

c. The maximum allowable level in a single sample is 10 ppm.
However, the measured level for a single sample must exceed 14.2 ppm for a
finding of noncompliance. As previously discussed, this corresponds to a
single-sample false positive rate of 0.5%.

d. The residual contamination present is modeled as a randomly
placed circle of variable radius and contamination level. The PCB level is
assumed to be uniform within the randomiy-placed circle and zero outside it.

e. Analysis of samples is terminated as soon as a positive
result is obtained on a single analysis. If a composite does not give a de-
finitive result (positive or negative), the individual specimens from which
the composite was formed are analyzed in sequence before any other composite.

f. The comﬁositing strategies used are shown in Figures 8 and
11.
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The results of the computations are shown in Tables 7 through éO.
Tables 7 through 12 show the performance of the compositing strategies recom-
mended in Section 3. For each strategy, there is a pair of tables. The first

_ table shows the probability of reporting a violation of a 10 ppm cleanup stan-

dard, for different levels of residual contamination and percent of cleanup
area contaminated. When the contamination level is 10 ppm or less, the number
in the table is the probability of a false positive, i.e., a false finding of
noncompliance. These probabilities are all very low, as they should be. When
the level is above 10 ppm, the number in the table is the probability that a
violation will be detected by the sampling design. For levels close to 10
ppm, and for small percentages of cleanup area residually contaminated, the
detection probability is lTow. When the level is high and the percent of area
contaminated is large, however, detection probability approaches 100%. For
small areas with high contamination, detection capability is modest. This is
because there is only a small chance that the contaminated area will be sam-
pled. Similarly, detection capability is also modest for large areas contam-

-inated near the 10 ppm 1imit. The reason for this is that, even though a
_ number of contaminated samples will be found in such cases, the analytical

method is not likely to give positive identification of levels near the 10
ppm cutoff. This is the price paid for reducing the single-sample false pos-

_itive rate to 0.5%.

The second table for each compositing strategy shows the expected
(average) number of analyses needed to reach a decision. For a fixed percent
of area contaminated, the smallest number of analyses is needed if the level
of contamination is very high or very low. For intermediate levels, more '
analyses are -needed. The largest number of analyses are required with a
large area contaminated at close to 10 ppm. In such a situation, the levels
of the composite(s) will mostly 1ie in the intermediate range for which no
conclusion is possible based on analysis of the composite. Thus, individual
analyses will almost always be required, so that the advantage of compositing

‘is lost.

Tables 13 through 20 compare the recommended compositing strategies
for the 7-point and 19-point designs to alternative compositing strategies
for these designs, for 4 different contaminated percentages (1%, 9%, 25%, and
49%). The comparison is based on the expected number of analyses required.
Overall detection capabilities are comparable for the different strategies.
The tables show that the recommended strategies are best; except for larger
areas contaminated close to the 10 ppm level.
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Table 7.

Probability of Declaring a Violation of a 10 ppm
Cleanup Standard, for the 7 Point, 1 Composite Design

tevel of residual
PCB contamination

Percent of cleanup area with residual PCB contamination

(ppm) 16 25 . 49
Compliant 8 <0.001 <0.001 <0.001 <0.001 <0.001 < 0.001
10 < 0.001 < 0.001 < 0.001 < 0.001 0.002 0.007
Noncompliant 11 < 0.001 < 0.001 < 0.001 < 0.001 0.009 0.032
' 12 < 0.001 0.001 ~0.001 0.002 0.017 0.092
13 0.001 0.005 0.005 0.009 0.045 0.184
14 0.003 0.010 0.019 0.028 0.085 0.298
15 0.006~" 0.016 0.039 0.065 0.134 0.396
.16 ~0.009 0.029 0.064 0.102 0.202 0.517
18 0.019 0.074 0.137 0.218 0.344 0.655
20 0.030 0.110 0.199 0.335 0.479 0.787
25 0.048 0.186 0.342 0.554 0.736 0.905
50 0.070 0.245 0.487 0.767 0.977 0.989
75 0.071 0.245 0.496 0.787 0.992 0.995
100 0.068 0.255 0.499 0.800 0.995 0.997
150 0.070 0.246 0.481 0.796 0.998 0.999
200 0.073 0.254 0.489 '0.806 > 0.999 > 0.999
300 - 0.069 0.257 0.494 0.792 > 0.999 > 0.999
500 0.070 0.242 0.492 0.811 > 0.999 > 0.999

3Seven samples analyzed first as a
to reach a decision.

composite, then individually if nécessary
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Table 8. Expected Number of Analyses to Decide Compliance or .
Violation, for a 10 ppm Cleanup Standgrd, for the

7-Point, 1-Composite Design

Level of residual
PCB contamination

Percent of cleahub area with residual PCB contamination

(ppm) 1 3 ) 16 25 49
Compliant 4 1.00 1.00 1.00 1.00 1.00 1.11
6 1.00 1.00 1.00. 1.00 1.06 2.31
8 1.00 1.00 1.00 1.00 1.44 3.96

10 1.00 1.01 1.02 1.03 1.75 4.96
Noncompliant 11 1.01 1.04 1.05 1.11 2.01 5.31
: - 12 1.04 1.08 1.17° 1.32 2.21 5.39
13 1.04 1.18 1.40 1.59 2.56 5.35
14 1.10 1.32 1.63 2.02 2.86 5.18
15 1.13 1.45 1.85 2.35 3.22 4.90
16 1.15 1.52 2.03 2.67 3.50 4.71
18 1.19 1.69 2.41 3.18 3.95 4.36
20 1.24 1.85 2.57 3.59 4.19 4.04
25 1.26 1.98 2.5 3.84 4.47 3.61
50 1.28 1.96 .43 3.99 4.45  2.96
75 1.28 1.94 2.93 3.98 4.23 2.26
100 1.21 1.79 2.53 3.45 3.54 1.87

150 1.09 1.28 1.52 1.86 1.89 1.30 ‘

200 1.03 1.11 1.15 1.34 1.33 1.13
300 1.01 1.01 1.04 1.09 1.06 1.03

500 1.00 1.00 1.01 1.02 1.02 1.01 ~

3Seven samples analyzed first as a composite, then individually if necessary

to reach a decision.
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. Table 9. Probability of Declaring a Violation of a 10 pgm Cleanup
Standard, for the 19 Point, 2 Composite Design

Level of residual .

PCB contamination Percent of cleanup area with residual PCB contamination
(ppm) 1 4 9 - 16 25 49
Compliant 8 <0.001 <0.001 <0.001 <O0.001 <0.001 < 0.001
: 10 < 0.001 < 0.001 0.002 0.007 0.015 0.028
Noncompliant 11 <0.001 < 0.001 0.007 0.034 0.058 0.017
12 0.001 0.002 0.029 0.084 0.153 0.281
13 0.003 0.007 0.062 0.179 0.304 0.497
14 0.005 0.021 0.114 0.304 0.455 0.693
15 0.012 0.052 0.178 0.407 0.606 0.832
16 0.025 0.083 0.264 0.518 - 0.744 0.908
18 0.046 0.167 0.421 0.698 0.883 0.978
20 0.077 0.263 0.556 0.812 0.945 0.993
25 0.125 0.461 0.784 0.923 0.990 0.999
50 0.161 0.631 0.978 0.992 0.999 > 0.999
75 0.171 0.651 0.993 0.997 > 0.999 > 0.999
100 0.168 0.642 0.994 0.999 > 0.999 > 0.999
150 0.166 0.657 0.998 0.999 > 0.999 > 0.999
200 0.175 0.648 0.99% 0.999 > 0.999 > 0.999
‘ 300 0.168 0.654 0.999 >0.999 > 0.999 > 0.999
500 0.180 0 0.999 > 0.999 > 0.999 > 0.999

.661

dNineteen samples analyzed first as two composites, then individually if
necessary to reach a decision.

32




Table 10. Expected Number of Analyses to Decide Compliance or . )

Violation, for a 10 ppm Cleanup Standagd, for the:
19-Point, 2-Composite Design

Level of residual , :
PCB contamination Percent of cleanup area with residual PCB contamination

(ppm) 1 4q 9 16 25 49
Compliant 4 2.00 2.00 2.00 2.18 3.30 7.49
6 2.00 2.00 2.00 3.79 6.70 11.22
8 2.00 2.00 3.01 6.15 9.20 13.18
10 2.01 2.03 3.72 7.46 10.55 14.02
Noncompliant 11 2.03 2.14 4.07 7.90 10.74 13.81
: 12 2.10 2.32 4.57 8.08 10.67 12.78
13 2.21  2.74 4.84 7.94 ° 9.95 11.00
14 2.25 3.02 5.16 7.90 9.31 9.27
15 2.37  3.40 5.50 7.65 8.42 7.80
16 2.49 3.84 5. 89 7.30 7.59 6.63
18 2.60 4.36 6.11 6.57 6.29 5.02
20 2.68 4.65 6.26 6.18 5.48 4.25
25 2.82 5.02 6.20 5.45 4.57 3.36
50 2.80 5.03 5.96 4.70 3.48 2.28
75 2.80 5. 05 5.69 3.68 2.63 - 1.84
100 2.77 4.95 5.37 3.46 2.26 1.69°
150 2.53 3.94 3.99 2.59 1.80 1.46 .
200  2.21 2.67 2.61 1.91 1.55 1.33
300 1.99 1.89 1.70 1.50 1.34 1.19
500 1.92 1.69 1.48  1.39 .30 1.16

Nineteen samples analyzedifirst as two composites, then individually if
necessary to reach a decision.
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‘Table 11.

Standard, for the 37 Point, 4 Composite Design

Probability of Declaring a Violation of a 10 gpm Cleanup

Level of residual
PCB contamination

Percent of cleanup area with residual PCB contamination

(ppm) 4 16 - 25 49
Compliant 8 <0.001 <0.001 < 0.001 <O0.001 <O0.001 < 0.001
10 < 0.001 0.002 0.010 0.022 0.031 0.060
Noncompliant 11 0.001 0.008 0.041 0.084 0.124 0.225
12 0.001 0.024 0.103 0.217 0.305 0.488
13 0.005 0.053 0.224 0.388 0.536 0.751
14 0.012 0.094-  0.360 0.575 0.726 0.908
15 0.023 0.159  0.501 0.740 0.859 0.950
16 0.039 0.242 0.621 0.831 0.936 0.991
18 0.091 0.390 0.785 0.940 0.985 > 0.999
20 0.147 0.542 0.884 0.981 0.996 > 0.999
25 0.249 0.771 0.958 0.995 0.999 > 0.999
50 0.340 0.976 0.997 0.999 0.999 > 0.999
75 0.343 0.991 0.999 0.999 > 0.999 > 0.999
100 0.353 0.993 0.999 > 0.999 > 0.999 > 0.999
_ 150 0.339 0.997 > 0.999 > 0.999 > 0.999 > 0.999
: 200 0.357 0.996 > 0.999 > 0.999 > 0.995 > 0.999
‘ - : 300 0.344 0.997° > 0.999 > 0.999 > 0.999 > 0.999
500 0.348 0 >0.999 > 0.999 > 0.999 > 0.999

.999

' aThirty-seven samples analyzed first as four
necessary to reach a decision.

5>
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Table 12. Expected Number of Analyses to Decide Compliance or
Violation, for a 10 ppm Cleanup Standagd, for the
37-Point, 4-Composite Design

Level of residual
PCB contamination

Percent of c]eahuh area with residual PCB contamination

(ppm) 1 16 25 49
Compliant 4 4.00 - 4.01 4.4]1 6.72 9.85 15.69
6 4.00 4.15 6.66 10. 22 13.48 19.36
8 4.00 4.77 9.01 12.76 15.98 22.08
10 4.02 5.36 10.56 14.29 © 17.18 23.04
-Noncompliant 11 4.07 5.69 10.87 14.29 16.93 21.28
12 .4.18 5.97 10.94 13.74 15.68 17.84
13 4.35 6.28 . 10.56 12.74 13.44 13.54
14 4.57 6.78 10.21 11.21 11.13 10.10
15 4.73 7.04 9.60 9.71 9.33 7.78
16 4.90 7.33 9.08 8.77 7.83 6.12
18 5.09 7.59 8.02 7.05 6.16 4.71
20 5.26 7.74 7.28 6.26 5.30 3.96
25 5.34 7.55 6.53 5.28 4.37 3.08
50 5.27 7.14 5.39 3.78 3.06 2.16
75 5.23 6.84 4.31 3.04 2.55 1.90
100 5.22 . 6.43 3.73 2.64 2.32 1.73.
-150 4.55 4.89 3.02 2.37 2.07 1.57
200 3.95 3.57 2.53 2.15 1.90 1.52
300 3.59 2.67 2.28 2.04 1.81 1.44
500 3.49 2.48 2.22 1.99 1.79 1.44

) aThirty-seven samples analyzed first as four

necessary to reach a decision.
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' ‘ -Table 13. Comparison of Expected Number of Analyses for Different
- Compositing Strategies for the 7-Point Design, When an Area 1%
of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 1 Composite 2 Composites Individually
Comg:1iant - 4 1.00 2.00 7.00
"~ 8 1.00 2.00 7.00
10 1.00 2.00 7.00
Noncompliant 12 1.04 2.02 6.98
14 1.10 2.05 6.96
16 1.15 2.07 6.92
20 1.24 2.10 6.88
25 1.26 2.11 6.84
50 1.28 2.09 6.80
100 1.21 1.98 6.78
200 1.03 1.96 6.80
500 1.00 1.96 6.81
. Table 14. Comparison of Expected Number of Analyses for Different
. Compositing Strategies for the 7-Point Design, When an Area 9%

of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 1 Composite 2 Composites Individually

Compliant 4 1.00 2.00 7.00
8 1.00 2.00 7.00

10 1.02 2.01 6.99

Noncompliant 12 1.17 2.09 6.91
14 1.63 2.32 6.69

16 2.03 2.50 6.49

20 2.57 2.77 6.05

25 2.85 2.79 5.65

50 2.93 2.60 5.45

100 2.53 1.85 5.46

200 1.15 1.72 5.45

500 1.01 1.17 5.45
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"Table 15. Comparison of Expected Number of Analyses for Different
Compositing Strategies -for the 7-Point Design, When an Area 25%
of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 1 Composite 2 Composites Individually
Compliant 4 1.00 2.00 7.00
8 1.44 2.13 - 7.00
10 1.71 2.24 6.98
Noncompliant 12 2.21 2.44 6.81
14 2.86 2.84 6.29
16 3.50 3.23 5.64
20 4.19 3.54 4.68
25 4.47 3.56 4,12
50 4.45 2.97 3.58
100 3.54 1.61 3.51
200 1.33 1.38 3.50
500 1.02 1.37 3.50

Table 16. Comparison of Expected Number of Analyses for Different
Compositing Strategies for the 7-Point Design, When an Area 49%
of the Size of the Cleanup Site Remains Contaminated

Level of residual .PCB

contamination (ppm) 1 Composite 2 Composites Individually

Compliant 4 1.11 2.02 7.00
8 3.96 2.99 7.00

10 4.96 3.50 6.96

‘Noncompliant 12 5.39 3.81 6.61
14 5.18 3.94 5.79

16 - 4.71 3.86 4.82

20 4.04 3.49 3.53

25 3.61 3.03 2.87

50 2.96 2.22 2.40

100 1.87 1.36 2.40

200 1.13 1.23 2.39

500 1.01 1.20 2.39
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: ‘Table 17. Comparison of Expected Number of Analyses for Different
. Compositing Strategies for the 19-Point Design, When an Area 1X¥
of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 2 Composites - 6 Composites Individually
Compliant 4 2.00 6.00 19.00
8 2.00 6.00 19.00
10 2.01 6.00 ' 19.00
Noncompliant 12 2.10 6.03 18.93
14 2.25 6.07 18.74
16 2.49 6.11 18.46
20 2.68 6.07 18.06
25 2.82 6.01 17.75
50 2.80 5.80 17.49
100 2.77 5.56 17.46
200 2.21 5.53 17.46
500 1.92 5.57 17.46

_ Table 18. Comparison of Expected Number of Analyses for Different
' Compositing Strategies for the 19-Point Design, When an Area 9%
of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 2 Composites .6 Composites Individually
Compliant 4 2.00 6.00 19.00
8 3.01 6.19 19.00
10 3.72 6.32 18.96
Noncompliant 12 4.57 6.54 18.40
14 5.16 6.74 16.90
16 5.89 6.83 14.86
20 6.26 6.33 11.89
25 6.20 5.74 . 10.22
50 5.96 4.45 . 8.94
100 5.37 3.34 8.64
200 2.61 3.17 8.63
500 1.48 3.17 8.62
38




-Table 19. . Comparison of Expected Number of Analyses for Different .
Compositing Strategies for the 19-Point Design, When an Area 25%
of the Size of the Cleanup Site Remains .Contaminated

Level of residual PCB

contamination (ppm) 2 Composites - 6 Composites Individually
Compliant 4 3.30 6.07 19.00
8 9.20. 7.73 19.00
10 10.55 8.44 18.83
Noncompliant 12 10.67 8.47 17.31
14. 9.31 7.67 13.72
16 7.59 6.57 . 10.58
20 5.48 5.09 : 6.25
25 4.57 4.24 4.35
50 3.48 3.22 3.34
100 2.26 2.51 3.29
200 1.55 2.41 3.26
500 1.30 2.43 3.23

Table 20. Comparison of Expected Number of Analyses for Different .
Compositing Strategies for the 19-Point Design, When an Area 49% ' .

of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 2 Composites 6 Composites Individually
Compliant 4 7.49 6.28 .. 19.00
8 13.18 9.85 ﬁ; 19.00
10 14.02 10.84 - 18.73
Noncompliant 12 12.78 10.10 16.15
14 9.27 7.78 11.34
16 6.63 5.87 7.14
20 4.25 3.92 3.74
25 3.36 3.23 .2.61
50 2.28 2.46 2.10
100 1.69 1.85 - 2.06
200 1.33 1.79 2.04
500 1.16 1.78 . 2.02 ~
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The major conclusions that can be drawn from these results are as
follows. First, the proposed cutoff on the measured PCB level for a finding
of noncomp]wance for a single sample, 14.2 ppm, is successful in controlling
the overall false positive rate of the sampling scheme. For example, when an
area half the size of the entire site remains contaminated just at the allow-
able 1imit of 10 ppm, the false positive rate is 1¥ for the 7-point design,
3¥ for the 19-point design, and 6X for the 37-point design. Note, that the
overall false-positive rate is highest for contamination just at the allow-
able 1imit. Second, the detection capabilities of the design appear satis-
factory, bearing in "mind the difficulty of detecting randomly-located contam-
ination by any sampling scheme without exhaustive sampling. As an example,
the proposed 19-point design can detect 50 ppm contamination present in 9% of
the cleanup area with 98% probability. Similarly, the 19-point design can
detect 20 ppm contamination present in 25% of the area with 95% probability.
Third, the proposed compositing strategies are quite effective in reducing

. the number of analyses needed to reach a decision in all cases except those

involving large areas contaminated near the cutoff of 10 ppm. For example,
for contaminated levels of 25 ppm or greater, the expected number of analyses
to reach a decision never exceeds 5 for the 7-point design, or 7 for the 19-
point des1gn or 8 for the 37-point design. ‘Larger number of analyses are
needed in cases of contamination close to the allowable limit of 10 ppm, up

" to 23 for the 37-point design when 49% of the area is contaminated at 10 ppm.

B. Sampling Techniques

The types of media to be sampled will include soil, water, vegeta-
tion and solid surfaces (concrete, asphalt, wood, etc.). General sampling
methods are described below. Additional sampling guidance documents are avail-
able (Mason 1982, USWAG 1984).

1. Solids Sampling

When soil, sand, or sediment samples are to be taken, a surface
scrape samples should be collected. Using a 10 cm x 10 cm (100 cm2?) template
to mark the area to be sampled, the surface should be scraped to a depth of
1 cm with a stainless steel trowel or similar implement. This should yield
at least 100 g soil. If more sample is required, expand the area but do not
sample deeper. Use a disposable template or thoroughly clean the template
between samples to prevent contamination of subsequent samples. The sample
should be scraped directly into a precleaned glass bottle. If it is free-
flow1ng, the sample should be thoroughly homogenized by tumbling. If not,
successive subdivision in a stainless steel bowl should be used to create a

" representative subsample.

In some cases, such as sod, scrape samples may not be appropriate.

"~ For these cases, core samples, not more than 5 cm deep, should be taken using

a soil coring device. These core samples should be well-homogenized in a

.stainless steel bowl by successive subdivision. A portion of each sample

should then be removed, weighed and analyzed.

Samples should be stored in the dark at 4°C in precleaned glass
bottles. If samples are to be analyzed quickly, the storage requirements may
be relaxed as long as sample integrity is maintained. Before collection of
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verification samples this equipment must be used to generate a field blank
as described in Sect1on IV.E.

2. Water Sampling

a. Surface Sampling

If PCBs dissolved in a hydrocarbon oil were spilled, they will
most likely be dispersed on the surface. Therefore, a surface water collec-
tion technique should be used. Surface water samples should be collected by
grab techniques. Where appropriate, the precleaned glass sample bottle may
be dipped directly into the body of water at the designated sample collection
point. A sample is collected from the water surface by gently lowering a
precleaned sample bottle horizontally into the water until water begins to
run into it. The bottle is then slowly turned upright keeping the lip just

.under the surface so that the entire sample is collected from ‘the surface.

b. Subsurface Sampling

If the PCBs were in an Askarel or other heavier-than-water
matrix, the PCBs will sink. In these cases water near the bottom should be
collected. To collect subsurface water, the bottle should be lowered to the
specified depth with the cap on. The cap is then removed, the bottle allowed
to fill, and the bottle brought to the surface.

c. Other Sampling Approaches

. When the above approaches are not feasible, other dippers,
tubes, siphons, pumps, etc., may be used to transfer the water to the samp]e
bottle. The sampling system should be of stainless steel, Teflon, or other
inert, impervious, and noncontaminating material. Before co]]ectlon of sam-
ples, this equipment must be used to generate a field blank as described in
Section IV.E.

d. Sample Preservation

it

The bottie is then lifted out of the water, capped with a PTFE-
or foil-lined 1id, identified with a sample number, and stored at approximately
4°C (USEPA 1984a) until analysis to retard bacter1a\ growth. If samples are
to be analyzed qu1ck1y, the storage requirements may be relaxed as long as
sample 1ntegr1ty is maintained.

3. Surface.Sampl1ng

a. Wipe Samples

If the surface to be sampled is smooth and impervious (e.g
rain gutters, aluminum house siding), a wipe sample should indicate whether
the cleanup has sufficiently removed the PCBs. These surfaces should be sam-
pled by first applying an appropriate solvent (e.g., hexane) to a piece of
11 cm filter paper (e.g., Whatman 40 ashless, Whatman "50" smear tabs, or
equ1va]ent) or gauze pad. This moistened f\lter paper or gauze pad 1s held
with a pair of stainless steel forceps and used to thoroughly swab a 100-cm2
area as measured by a sampling template.
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Care must be taken to assure proper use of a sampling template.
Different templates may be used for the variously shaped areas which must be
sampled. A 100 cm? ‘area may be a 10 cm x 10 cm square, a rectangle (e.g.,-
1 cmx 100 cm or 5 cm x 20 cm), or any other shape. The use of a template
assists the sampler in the collection of a 100 cm?2 sample and in the selec-
tion of representative sampling sites. When a template is used it must be

‘thoroughly cleaned between samples to prevent contamination of subsequent

samples by the template.

The wipe samples should be stored in precleaned glass jars at
4°C. Before collection of verification samples, the selected filter paper or
gauze pad and solvent should be used to generate a field blank as described
in Section IV.E.

b. Sampling Porous Surfaces

Wipe sampling is inappropriate for surfaces which are porous
and would absorb PCBs. These include wood and asphalt. Where possible, a
discrete object (e.g., a paving brick) may be removed. Otherwise, chisels,
drills, saws, etc., may be used to remove a sufficient sample for analysis.
Samples less than 1 cm deep on the surface most likely to be contaminated with
PCBs should be collected.

4. Vegetation Sampling

The sample design or visual inspection may indicate that samples of
vegetation (such as leaves, bushes, and flowers) are required. In this case,
samples may be taken with pruning shears, a saw, or other suitable tool and
placed in a precleaned glass bottle.

C. Analytical Techniques

A number of analytical technlques have been used for analysis of
PCBs in the types of samples which may be associated with PCB spills. Some
of the candidate analytical methods are listed in Table 21. The analysis
method(s) most appropriate for a given spill will depend upon a number of
factors. These include sensitivity required, precision and accuracy required,
potential interferents, ultimate use of the data, experience of the analyst,
availability of laboratory equipment, and number of samples to be analyzed.

As shown in Table 21, many analytical methods are available. The

general analytical techniques are discussed and then compared below.

1. Gas Chromatography (GC)

‘As can be seen in Table 21 analysis of PCBs by gas chromatography
is frequently the method of choice. PCBs are chromatographed using either
packed or capillary columns and may be detected using either specific detec-
tors or mass spectrometry. A comprehensive method for analysis of PCBs in
transformer fluid and waste 0ils was developed by Bellar and Lichtenberg
(1982). This method describes six different cleanup techniques, recommends
three GC detectors, and suggests procedures for GC calibration and for mea-

surement of precision and accuracy. This method also discusses several cal-
culation methods.
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Table 21, Standard Procedures of Analysis for PCOs
Procedure ' ¢ Determination Quaiftative Quantitation
designation Matrix Extraction Cleanup method assessment me thod Lo0 discussed Reference
03534-80 Water Hexane/CH,Cl; (Florisil) rec/ecod No Total area or 0.1 pg/L No ASTH, 1981a
(S11ics Gel) Yebh-McCall
608 Waler CH,C1, (Florisil) PGC/ECD No Area 0.04-0.15 pg/L Yes EPA, 1584a;
(S resoval) Longbottom and
Lichtenberg, 1982
625 VYater CHeCly Noma PGC/EINS Yes Area 30-36 pg/t Yes EPA, 1984b;
. (cGe) Longbotton and
' Lichtenberg,
1982
304h Water Hexane/ Florisil/ PGC/LLCD Yes Summed areas NS Yes EPA, 1978
CHaCly silica gel} or HECO or Webb-KcCall
(85/15) (CH,yCR)
(S removal)
€PA (by- Vater Severa) Several HIRGC/EINS Yes Ind. peaks NS Yes {rickson et al.,
products) . . 1982, 1983d;
EPA, 1984c
ANST - Water Hexane (He$04) PGC/ECD No Single peak or 2 pps Yes ANST, 1974
(Saponification) summed peaks '
Aluaina
Honsanto Water Hexane Alumina PGC/ECD No Individual or 2 ppbd No Moein, 1976
LT total peak :
heights
UK-DOE Water Hexane Silica gel PGC/ECD No NS 106 ng/L No UK-00E, 1979,
= Devenish and
Harling-Bowen,
1980
0330424 Alr ) [1]] PGC/ECD No Total area NS Yes ASTM, 1981b
Water fiexane {(H,504)
Soil, H30/CHyCX (Saponification)
sediment (Alumina)
EPA (homolog) Sollds and Several Several HRGC/E IS Yes Ind. peaks NS Yes Erfckson et al.,
1iquids : 1985a -
EPA 625-$ Sludge CHyCly Florisit, HRGC/EINMS oAr Yes Area NS Yes Halle and
: Silica gel, PGC/EINS Lopez-Avila,
or GPC 1584

L
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Table 21 (Continued)

Procedure Detlernination Qualitative Quantitation QC
designation Matrix Extraction Clennupc msethod assessment method L00 discussed Relerence
EPA Sludge Hexane/ GPC PGC/ECD Yes Peak ares or NS Yes Rodriguez
(Hatocarbon) CHyCly/ S removal peak height et al., 1980
acetone
(83/15/2)
Priority Sludge CH,CYy GPC PGC/EIHS Yes NS NS Yes EPA, 1979c
Pollutant (base/ . . o2
neutral
and acid
fractions)
8100 Sludge CHyCly GPC HRGC/EIMS Yes NS NS Yes Ballinqer, 1978
(3 fractions) Silica gel or PGC/EINMS :
8080 Solid waste CH,Cl, (Florisil) PGC/ECD No Area 1 po/p Yes EPA, 1982e
8250 Solid waste CHyCly None PGC/EIMHS No RS 1 pg/g Yes EPA, 1982e
8270 Salid waste CHCY, None ccc/eins No NS 1 19/9 Yes EPA, 1982¢
EPA (spills) Unspecified  Hexane/ (CHyCH) PGC/ECD Mo Total area or NS Mo Beard and
acetone (Florisil) Webb-McCall - Schaum, 1978
(Stlica gel) .
(Mercury)
EPA Soil and Acetone/ -Florisi) PGC/ECO Mo Computer NS Yes EPA, 19824
Sediment Hexane Siltca gel
. (S removal)
Monsanto Sediment CHyCN Saponification PGC/ECD No Indlvidual or 2 ppd Ko Moein, 1976
Hy SO total peak
A{u-]m heights
ANS] Sediment, CH,yCN Saponification PGC/ECD No Single peak or 2 ppm Yes ©ANST, 1974
sof) HeS50 susned peaks
: Alming
EPA (by- Alr collected Hexane (He$04) HRGC/E NS Yes Ind. peaks NS Yes Erickson et al.,
producls) on Florisil or (ﬂor'sll) 1982, 1981d;
XAD-2 : Erickson, 1384b
EPA (smbient Alr near haz-  Hexane/ Alumina PGC/ECO No Total area or 10-50 ng/n} No Lewls, 1982
air) © ardous waslte ether peak height

sites col-
Vected on PUF
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Table 21 (Continued)

Procedure Determination Qualitative Quantitation
designation  Matrix Extraction Cleanup® method assesswent method 100 discussed Reference
EPA (stock) Incinerator Hexane (Hy504) Perchiorina- Ho Area 10 ng No Halle and
enlssions . tion PGC/ECO Batadi, 1977;
and asbient Beard and Schaum,
alr collected 1978
on Florisil
EPA Combustion Pentane or (Florisit/ PGC/HS Yes Area/hosolog 0.1 ng/inj No Levins et al.,
sources CHaCly silica gel) 1979
collected :
on Florist)
EPA (incin- Stack gas Pentane/ PGC/MS Yes Single peak RS Yes Beard and
erators) methano) . Schaum, 1978
ANS | Alr . (HyS04) PGC/ECD No Single peak 2 ppd Yes ANS1, 1974
(toluene (Ssponification)
{spinger) (Alumina)
NIOSH Afr collected Hexane None PGC/ECD No Peak helght or 0.01 mg/e? Ho NI10SH, 1977a
(PACAN 244) on Florisi) area from stan-
dard curve or
Webb-McCall
NIOSH Alr collected Hexane None PGC/ECD Ho Peak helght or 0.01 mg/m? No NI'OSII, 1977b,¢
(PLCAN 253) on Floris!) . Perchlorina- area from stan-
tion dard curve
€PA (gas) Matural gas Hexane He S0, PGC/ECD Total ares, peak 0.1-2 pg/a? Mo Harris et al.,
ssapled with helght or Webb- 1981
Flerisil McCall
{Perchliorination)
EPA (5,A,(3)] Blood Hexane (Florisil) PGC/ECD No NS NS No Vatts, 1980
€PA (5,A,(1)] Adipose Pet, ether/. Florisil PGC/ECO ™ NS NS Yes . Vatts, 1980
: CHyCN :
€PA (9,0) Mdipose Pet. ether/  Saponification  TLC Ko Semiquant. 10 ppa Mo Vatts, 1380
CHyCN Florisi)
EPA (9,8) Milk Acetone/ CHyCN PGC/ECD Yes Ind. peaks S0 ppd Yes Vatts, 1980
hexane FlorisH) Shersa, 1381

Siltca acid
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Table 21 (Continued)

Procedure ¢ Determination Qualitative Quantitation
designation Matrix Extraction Cleanup me thod assessment sethod L0O discussed Reference
ADAC (29) food CHyCN/Pet. Florist] Mgo/ PGC/ECD No Total area or Ns? No ADAC, 1980a
ether Celite Ind.- peaks
Saponification
Jepan Food Pet. ciher/ Silica gel PGC/[CD- Yes Susmed areas NS No Tanabe, 1976
CHyCN Ssponification ' o perchlorination
(Florisil)
PAM food ‘Pet. ether/ Silicic acid PGC/ECD Mo Area NS Mo FDA, 1977
CHyCN (Saponification) (PGC/MECD)
. {Oxidation) “{RP-TLC)
(Florisil) (RP-1LC)
AOAC (29) Paper and Saponifica- florisil Mgo/ PGC/ECD No Tota! area or ns? Ho AOAC, 1980b
. paperboard tion ‘Celite Ind. peaks
Saponification

03303-74 Capacitor le None A SCOT HRGC/FID No Totatl area 2.8 x 10 mol/L Ho ASTHM, 19802
Askarels : .

o 04059-8) Nineral of) Ditute with Florisit slurry PGC/ECD Yes Ind. peaks or 50 ppm Ho ASTM, 1983
(] hexane or (H;304) . (PGC/HECD) Webb-McCall :
1sooctane (flortsll column)

EPA (oll) Transformer 01 (HyS04) PGC/HECD No Total area or 1 mg/kg Yes EPA, 1981
flulds or (FIor’s!l) or /ECD or Webb-McCall Bellar and
waste ofls (AMumina) /EINS Lichtenberg,

(S1l1ca gel) (HRGC) 1981
(GPC), (CHyCN)

EPA (by- Products or Several Several HRGC/EINS Yes fnd; peaks NS Yes Erickson et atl.,

products) wasles 1982, 198)4;

) Erickson, 1984a

) 3 pigment ‘A. Hexane/ None PGC/ECD No 10 isomers ~ 1 ppa/homolog Yes DCMA, 1982
lm' N,SO.

B. CH,Clg Florisit

Dow Chlorinated [+]] None PGC/EIMS Yes Total peak NS Yes Dow, 1981
benzenes height/hosolog

EPA (l;o-er Unspecified Mot addressed Mot addressed HRGC/EINS Yes ~ Ind. peaks NS Yes EPA, 1984d

groups ] X

Source: K. 0. Erfckson, The Analytical Chealistry ol PCBs, Butlerworihs, Boston, HA, 1385, Tn press.

3 Mo specific detalls.

b Direct Injection or dilute and Inject.
¢ Techniques in parentheses are described as optional in Lhe procedure.
d Or PGC with microcoulometlric or electrolytic conductivity.
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a. Gas Chromatograph/Electroh Capture Detection

Packed column gas chromatography with electron capture detec-
tion (GC/ECD) is generally the method of choice for analysis of spill site
samples, transformer oils, and other similar matrices which must be analyzed
for PCB content prior to disposal (Copland and Gohmann 1982). GC/ECD is very
sensitive, highly selective against hydrocarbon background, and relatively
inexpensive to operate. The technique is most appropriate when the PCB resi-
due resembles an Aroclor® (Aroclor® is a registered trademark of Monsanto
Company; the trademark designation is not used throughout this. report) stan-
dard and other halogenated compounds do not interfere.

While it is considered a selective detector, ECD also detects
non-PCB compounds such as halogenated pesticides, polychlorinated naphthal-
enes, chloroaromatics, phthalate and adipate esters, and other compounds.
These compounds may be differentiated from PCBs only by chromatograph1c re-

tention time. Elemental sulfur can interfere with PCB apalysis’in sediment

and other samples which have been subjected to anaerobic degradat1on condi-
tions. There are also common interferences which do not give discrete peaks.

An example of a nonspecific interference is mineral oil (ASTM 1983). Mineral

oil, a complex mixture of hydrocarbons, can cause a general suppression of
ECD response. Mineral oils from transformers often contain PCBs as a result
of cross-contamination of transformer oils.

A major disadvantage of ECD is the range of response factors

which different PCB congeners exhibit. Zitko et al. (1971) and Hattori et al.

(1981) published response factors ranges of about 540 and 9000, respectively.

Boe and Egaas (1979), Onsuka et al. (1983) and Singer et al. (1983) have also

published ECD response factors. The range of response factors seriously in-
hibits reliable quantitation of individual PCB congeners or non- Aroclor PCBs
unless the composition of the sample and standard are the same.

: When PCBs are ana]yzed by packed column gas chromatography,
the PCBs are usually quantitated by total areas or individual peaks. In the
total areas method, the areas of all peaks in a retention window are summed
and this total compared with the. correspondvng response of an Aroclor stan-
dard. With the individual peak quantitation method, response fictors are
calculated for each peak in the packed column chromatogram. The most prom-
inent individual peak quantitation method was originated by Webb and McCall
(1973)." These results may be reported as an Aroclor concentration or as
total PCB. Packed column GC techniques are generally useful for quantitation
of samples which resemble pure Aroclors but are prone to errors from inter-
fering compounds or from PCB mixtures that do. not resemble pure Aroclors
(Albro 1979). For this reason analysts have been using capillary gas chro-
matography for the analysis of PCBs. Capillary gas chromatography offers the
analyst the ability to separate most of the individual PCB isomers. Bush
et al. (1982) has proposed a method of obtaining "total PCB" values by inte-
gration of all PCB peaks, using response factors generated from an Aroclor

‘mixture. Zell and Ballschmiter (1980) have developed a simplified approach

where only a selected few "diagnostic peaks" are quantitated. In a similar
approach Tuinstra et al. (1983) have quantitated six specific, diagnostic

- congeners which appear to be useful for regulatory cutoff analyses.
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b. GC/Hall Electrolytic Conductivity Detector

Electrolytic conductivity detectors have also been used with
packed column gas chromatography to selectively detect PCBs (Webb and McCall
1973, Sawyer 1978). The Hall electrolytic conductivity detector (HECD) mea-
sures the change in conductivity of a solution containing HC1 or HBr which is
formed by pyrolysis of halogenated organic GC effluents. The HECD exhibits
105-10% selectivity for halogenated compounds over other compounds. It also
gives a linear response over at least a 103 range. HECD and ECD were com-
pared for their use in detecting PCBs in waste oil, hydraulic fluid, capacitor
fluid, and transformer oil (Sonchik et al. 1984). They found both detectors
acceptable, but noted that the HECD gave higher results with less precision
than the ECD. The method detection limits ranged from 3-12 ppm for HECD and
2-4 ppm for ECD. Greater than 100% recovery of spikes analyzed by HECD indi-
cated a nonspecific response to non-PCB components, since extraneous peaks
were not observed. Another comparison of HECD and ECD for the analysis of

"PCBs in oils at the 30-500 ppm.levels found that the type of detector made no

significant difference in the results (Levine et al. 1983). The authors noted
that they had expected higher accuracy from the more specific HECD. They
postulated that the cleanup procedures (Florisil, alumina, and sulfuric acid)
all had effectively removed the non-PCB species which would have caused
interferences in the ECD and reduced its accuracy.

c. GC/Mass Spectrometry

Highly specific identification of PCBs is performed by GC with
mass spectrometric (GC/MS) detection. High resolution gas chromatography is
generally used with mass spectrometry, so individual PCB isomers may be
separated and identified. A GC/MS produces a chromatogram consisting of data

points at about 1 second intervals, which are actually full mass spectra. The .

data are stored by a computer and may be retrieved in a variety of ways. The
data file contains information on the amount of compound (signal intensity),
molecular weight (parent ion), and chemical composition (fragmentation pat-
terns and isotopic clusters). ' .

GC/MS is particularly suited to detection of PCBs because of
its intense molecular jon and the characteristic chlorine cluster. Chlorine
has two naturally occurring isotopes, 35C1.and 37C1, which occur in a ratio
of 100:33. Thus, a molecule with one chlorine atom will have a parent jon,
M, and an M+2 peak at 33% relative intensity. With two chlorine atoms, M+2
has an intensity of 66X and M+4, 11X.

Because of its expense, complexity of data, and lack of sensi-

tivity, GC/MS has not been used as extensively as other GC methods (particu-

larly GC/ECD), despite its inherently higher information content. As the
above factors have been improved, GC/MS has become much more popular for
analysis of PCBs, and will probably continue to increase in importance. Sev-
eral factors including the introduction of routine instruments without costly
accessories, decreasing data system costs, and mass-marketing, have combined
to keep the costs of GC/MS down while prices of other instruments have risen
steadily. With larger data systems and more versatile and "user-friendly"
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software, the 1arge amount of data is more easily handled. However, data re-
duction of a GC/MS chromatogram still requires substantially more time than .
for a GC/ECD chromatogram. In addition, the sensitivity of GC/MS has im- )
proved.

d. Field-Portable Gas Chromatography Instrumentation

Gas chromatography may be used for analysis of samples in the
field. Gas chromatography is a well-established laboratory technique, and
portable instruments with electron capture detectors are available (Spittler
1983, Colby et al. 1983, Picker and Colby 1984). A field-portable GC/ECD
was used to obtain rapid measurements of PCBs in sediment and soil (Spittler
1983). The sample preparation consisted of a single solvent extraction. The
PCBs were eluted from the GC within 9 min. In a 6-h period, 40 soils and
10 QC samples were analyzed, with concentrations ranging from 0.2 to 24,000

.ppm. The use of field analysis permits real-time decisions in.a cleanup op-
" eration and reduces the need for either return visits to a sxte :

Moblle mass spectrometers are also available. An atmospheric
pressure chemical ionization mass spectrometer, marketed by SCIEX, has been
_mounted in a van and used for in situ analyses of soil and clay (Lovett et al.
1983). The instrument has apparently been used for field determination of
PCBs in a variety of emergency response situations, including hazardous waste

site cleanups. Other, more conventional mass spectrometers should also be
amenable to use in the field.

2. Thin-Layer Chromatography (TLC)

Thin-layer chromatography is a well-established analytical tech-
nique which has been used for the determination of PCBs for many years.
Since the publication of a TLC method for PCBs by Mulhern (Mulhern 1968,
Mulhern et al. 1971), several researchers have used TLC to measure PCBs in
~various matrices. Methods have been reported by Willis and Addison (1972)
for the analysis of Aroclor mixtures, by Piechalak (1984) for the analysis of
soils, and by Stahr (1984) for the ana]ys1s of PCB conta1n1ng oils. Even with
a densxtometer to measure the intensity of the spots, TLC is not generally
considered quantitative. Order-of-magnltude estimates of the concentration
are certainly obtainable, but the precision and accuracy probably do not
approach that of the gas chromatographic methods.

A sp1]1 site sample extract will probably need to be cleaned up
before TLC analysis. Levine et al. (1983) have published a comparison of
‘various cleanup procedures. Stahr (1984) has compared the Levine sulfuric
acid cleanup to a SepPak® C,g cleanup method.

Different TLC techniques have been used to improve the sensitivity
and selectivity of the method. Several researchers have reported that the
~ use of reverse-phase TLC (C,z-bonded phase) achieves a better separation
of PCBs from interferences (DeVos and Peet 1971, DeVos 1972, Stalling and
Huckins 1973, Brinkman et al. 1976). Koch (1979) has reported an order of
~ magnitude improvement in the PCB limit of detection through use of circular
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TLC.. The two most common methods of visualization are fluorescence (Kan et al.
1973, Ueta et al. 1974) and reaction with AgNO, followed by UV irradiation
(DeVos and Peet 1971, DeVos 1972, Kawabata 1974, Stahr 1984).

No direct comparison of the performance of TLC with other techniques
for analysis of samples from spill sites has been made. Two studies (Bush et
al. 1975, Collins et al. 1972) compared TLC and GC/ECD. In both studies, the
PCB values obtained were comparable. However, the study by Bush et al. indi-.
cated that the TLC results were generally lower than GC/ECD.

3. Total Organic Halide Analyses

Total organic halide analysis can be used to estimate PCB concen-
trations for guiding field work, but is not appropriate for verification or
enforcement analyses. A total organ1c halide analysis indicates the presence

"of chlorine and sometimes-the other halogens. Many of the techniques also

detect inorganic chlorides such as sodium chloride. The reduction of organo-
chlorine to free chloride ion with metallic sodium can be used for PCB analy-
sis. The free chloride 'ions can be then detected colorimetrically (Chlor-N-
0i18) or by a chloride ion-specific electrode (McGraw-Edison). The perfor-

_mance of these kits has not been tested with any matrix other than mineral

oil. X-ray fluorescence (XRF) has also been studied as a PCB screening tech-
n1que (McQuade 1982, Schwalb and Marquez 1982) :

D. Selection of Appropr1ate Methods

1. Criteria for Se]ection

The primary criterion for an enforcement method is that the data be
highly reliable (i.e., they are legally defensible). This does not necessarily
imply that the most exotic, state-of-the-art methods be employed; rather that
the methods have a sound scientific basis and validation data to support their
use. Many other criteria also enter into selection of a method, including
accuracy, precision, reproducibility, comparability, consistency across ma-
trices, availability, and cost.

For PCB spills, it is assumed that the spills will be relatively
fresh and therefore that PCB mixtures will generally resemble those in com-
mercial products (i.e., Aroclor®). It is further assumed that, for most of
the matrices likely to be encountered the levels of 1nterferences will be

relatively low.

2. Selection of Instrumental Techniques

Based upon the above criteria and assumptions, either GC/ECD or
GC/MS should provide suitable data. Since GC/ECD is included in more stan-
dard methods and since the techn1que is more widely used, it appears to be
the technique of choice. The primary methods recommended below are all based
on GC/ECD instrumental analysis. Some of the secondary and confirmatory tech-
niques are based on GC/EIMS.
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3. Selection of Methods ,

)

Ideally, a standard method would be available for each matrix h'ke]y.
to be encountered in a PCB spill. The matrices of concern include solids (soil,
sand, sediment, bricks, asphalt, wood, etc.), water, oil; surface wipes, and
vegetation. The methods for these matrices are summarized in Table 22 ana
discussed in detail below. A primary recommended method is given and should
be used in most spill instances. The secondary method may be useful for con-
firmatory analyses, or where the situation (e.g., high level of interferences)
indicates that the primary method is not applicable. The methods used must
be documented or referenced.

a. Solids (Soil, Sand, Sediment, Bricks, Asphalt, Wood, Etc.)

EPA Method 8080 from SW-846 (USEPA 1982e) is the primary recom-

_mended method. The secondary methods, Method 8250 and Method 8270, are GC/MS

analogs. Method 8080 entails an acetone/hexane (1:1) extraction, a Florisil
column chromatographic cleanup, and a GC/ECD instrumental determination. A
total area quantitation versus Aroclor standards is specified. No qualitative
criteria are supplied. A detection limit of 1 pg/g is prescribed. No valida-
tion data are available. o :

Bulk samples (bricks, asphaTt, wood, etc.) should be readily
extractable using a Soxhlet extractor according to EPA Method 8080 (USEPA
1982e). The sample must be crushed-and subsampled to ensure proper solvent

contact. . _
b. Water ’ .

EPA Method 608 (USEPA 1984e) is recommended as the primary
method. This is one of the "priority pollutant" methods and involves extrac-
tion of water samples with dichloromethane. An optional Florisil column
chromatographic cleanup and also an optional sulfur removal are given. Sam-
ples are analyzed by GC/ECD and quant1tated against the total area of Aroclor
standards. No qualitative criteria are given. This method has. been exten-
sively validated and complex recovery and precision equations-are given in
the method for seven Aroclor mixtures. The average recovery is about 86% and
average overall precision about + 26%. The average recovery and precision
for the more common Aroclors (1242, 1254, and 1260) are about 78% and *+ 26%,
respectively. Detection limits are not given .in the current version (USEPA
1984a), although they were listed as between 0.04 and 0.15 pg/L for the seven
Aroclor mixtures listed as priority pollutants in the method validation study

- (Millar et al. 1984).

Cc. Oile

Spilled oil samples should be analyzed according to an EPA
method (Bellar and Lichtenberg 1981). The method is written for transformer

"fluids and waste oils, but should also be applicable to other similar oils.

such as capacitor flu]ds In this method, samples are diluted by an appro-
priate factor (e.g., 1:1000). Six optional cleanup techniques are given.
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.Table 22.

Summaryhof Recommended Analytical Methods

Primary method- (GC/ECD)

Secondary method

~Designation

Matrix Designation .Reference GC- detector Reference

Solids 8080 USEPA 1982e 8250, 8270 MS USEPA 1982e

Water 608 USEPA 1984a 625 MS USEPA 1984b

0i1 "oiy USEPA 1981a; "oil" MS USEPA 1981a;

Bellar and Bellar and

. Lichtenberg, Lichtenberg,
N 1981 1981 °

Surface Hexane extrac- None Hexane extrac- MS None

wipes tion/608 tion/625

Vegetation AOAC (29) | AOAC 1980a None " None None




The sample may be analyzed by GC/ECD as the primary method. Secondary instru-
mental choices, also presented in the method, are GC/HECD, GC/MS, and capil-
lary GC/MS. PCBs are quantitated by either total areas or the Webb-McCall
(1973) method. No qualitative criteria are given. QC criteria are given. A
detection limit of 1 mg/kg is stated, although it is highly dependent on the
amount of dilution required. An interlaboratory validation study (Sonchik

.and Ronan 1984) indicated 81 to 126% recoveries for different PCB mixtures,

with an average of 97X for Aroclors 1242, 1254, and 1260, as measured by ECD.
The overall method precision ranged from + 11 to t 55%, with an average of

t 12% for Aroclors 1242, 1254, and 1260. The method validation statistics
were presented in more detail as regression equations.

d. Surface Wipes

No standard method is available for analysis of PCBs collected

on surface wipes. However, since this matrix should be relatively clean and

easily extractable, a simple hexane extraction should be sufficient. Samples
should be analyzed according to EPA Method 608 (USEPA 1984a), except for
Section 10.1 through 10.3. In lieu of these sections, the sample should be
extracted three times. with 25 to 50 mL of hexane. The sample can be extracted
by shaking for at least 1 min per extraction in the wide-mouthed jar used for
sample storage. Note that the rinses should be with hexane so that solvent

“exchange from methylene chloride to hexane (Section 10.7) is not necessary.

e. Vegetation'

The AOAC (1980a) procedure for food is recommended for analysis
of vegetation (leaves, vegetables, etc.). This method involves extraction of
a macerated sample with acetonitrile. The acetonitrile is diluted with water
and the PCBs extracted into petroleum ether. The concentrated extract is
cleaned up by Florisil column chromatography by elution with a mixture of ethyl
ether and petroleum ether. The sample is analyzed by GC/ECD with quantitation
by total areas or individual peak heights as compared to Aroclor standards.

No qualitative criteria are given. Validation studies with chicken fat and
fish (Sawyer 1973) are not relevant to the types of matrices to.be encountered
in PCB spills.

4. Implementation of Methods

Each laboratory is responsible for generating reliable data. The
first step is preparation of an in-house protocol. This detailed "cookbook"
is based on methods cited above, but specifies which options must be followed

and provides more detail in the conduct of the techniques. It is essential

that a written protocol be prepared for auditing purposes.
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Each laboratory is responsible for generating validation data to
demonstrate the performance of the method in the laboratory. This can be
done before processing of samples; however, it is often impractical. Valida-
tion of method performance (replicates, spikes, QC samples, etc.) while ana-
lyzing field samples is acceptable.

~ Changes in the above methods are acceptable, provided the changes
are documented and also provided that they do not affect performance. Some
minor changes (e.g., substitution of hexane for petroleum ether) do not
generally require validation. More significant changes (e.g., substitution
of a HECD for ECD) will require documentation of equivalent performance.

E. Quality Assurance

Quality assurance must be applied throughout the entire monitoring

- program including the sample planning and collection phase, the laboratory

analysis phase, and the data processing and interpretation phase.

Each participating EPA or EPA contract laboratory must develop a
quality assurance plan (QAP) according to EPA guidelines (USEPA 1980). Ad-
ditional guidance is also available (USEPA 1983). The quality assurance plan
must be submitted to the regional QA officer or other. appropriate QA off1c1a]
for approval prior to analysis of samples.

1. Quality Assurance Plan

The elements of a QAP (U.S. EPA, 1980) include:

Title page
Table of contents
Project description
Project organization and responsibility
QA objectives for measurement data in terms of precision, ac-
curacy, completeness, representativeness, and comparability
Sampling procedures-
Sample tracking and traceability
Calibration procedures and frequency
Analytical procedures
Data reduction, validation and reporting
Internal quality control checks
. Ferformance and system audits
Freventive maintenance
Specific routine procedures used to assess data precision,
accuracy anrd completeness
Corrective action
Quality assurance reports to management
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2. Quality Control

Each laboratory that uses this method must operate a formal quality
control (QC) program. The minimum requirements of this program consist of an
initial and continuing demonstration of acceptable laboratory performance by
the analysis of check samples, spiked blanks, and field blanks. The labora-
tory must maintain performance records. wh1ch deflne the quality of data that
are generated.

The exact quality control measures will depend on the laboratory,
type and number of samples, and client requirements. The QC measures should
be stipulated in the QA Plan. The QC measures discussed below are given for
example only. Laboratories must decide on which of the measures below, or
additional measures, will be required for each situation.

a. Protocols

Virtually all of the available PCB methods contain numerous
opt1ons and general instructions. Effective implementation by a laboratory
requires the preparation of a detailed analysis protocol which may be followed
unambiguously in the laboratory. This document should contain working instruc-
tions for all steps of the analysis. This document also forms the basis for
conducting an aud1t

b. Cert1f1cat1on and Performance Checks

Prior to the analysis of samples, the laboratory must define

~ its routine performance. At a minimum, this must include demonstration of

acceptable response factor precision with at least three replicate analyses

of a calibration solution; and analysis of a blind QC check sample (e.g., the '
response factor calibration solution at unknown concentration submitted by an -
independent QA officer). Acceptable criteria for the precision and the ac-
curacy of the QC check sample analysis must be presented in the QA plan.

Ongoing performance checks should include periodic repetition
of the initial demonstration or more elaborate measures. More.elaborate mea-
sures may include control charts and analysis of QA check samples containing
unknown PCBs, and possibly with matrix interferences.

c. Procedural QC -

The various steps of the analytical procedure should have qual-
ity control measures. These include, but are not limited to, the following:

Instrumental Performance:. Instrumental performance cri-
teria and a system for routinely monitoring the performance should be set out
in the QA Plan. Corrective action for when performance does not meet the
criteria should also be stipulated.
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Qualitative Identification: Any questionable results
should be confirmed by a second analytical method. A least 10% of the
identifications, as well as any questionable results, should be confirmed by
a second analyst.

Quantitation: At least 10% of all calculations must be
checked. The results should be manually checked after any changes in computer
quantitation routines.

d. Sample QC

Each sample and each sample set must havé QC measures applied
to it to establish the data quality for each analysis result. The following
should be considered when preparing the QA plan:

Field Blanks: Field blanks are analyzed to demonstrate
that the sample collection equipment has not been contaminated. A field blank
may be generated by using the sampling equipment to collect a blank sample
(e.g., using the water sampling equipment to sample laboratory reagent grade
water) or by extracting the sampling equipment (e.g., extracting a sheet of
filter paper from the lot used to collect wipe samples or rinsing the soil
sampling apparatus into the sample jar). A field blank must be collected and
analyzed for each type of sample collected.

Laboratory Reagent Blanks: "These blanks are generated in
the 'aboratory and are analyzed to assess contamination of glassware, reagents,
etc., in the laboratory. Generally, a reagent blank is processed through the
entire analysis process. Although in special circumstances, additional reagent
blanks may be generated which are processed through only part of the procedure
to isolate sources of contamination. At least one laboratory reagent blank
must be generated and analyzed for each type of sample analyzed.

Check Samples: These samples contain known concentrations
of PCBs in the sample matrix. They are analyzed along with field samples to
demonstrate the method performance. - The PCB concentrations may be known to
the analyst.

Blind Check Samples: These samples are the same as the
check samples discussed above, except the PCB concentration is not known to
the analyst.

_ Replicate Samples: One sample from each batch of 20 or
fewer will be analyzed in triplicate. The sample is divided into three rep-
licate subsamples and all these subsamples carried through the analytical pro-
cedure, blind to the analyst. The results of these analyses must be compara-
bie within the 1imits required for spiked samples.

Spiked Samples: The sensitivity and reproducibility must
be demonstrated for any method used to report verification data. This can be
done by analyzing spiked blanks near the required detection limit. To demon-
strate the ability of the method to reproducibly detect the spiked sample,
one or more spiked samples should be analyzed in at least triplicate for each
group of 20 or fewer samples within each sample type collected. Samples will
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"~ be spiked with a PCB mixture similar to that spilled (e.g., Aroclor 1260).
Example concentrations are:

Matrix Spike Level
Soil, etc. " 10 pg/g (10 ppm)
Water 100 pg/L (100 ppb))
Wipes 100 pg/wipe (100 pg/100 cm?)

Quantitative techniques must detect the spike level within +30% for all spiked
samples.

e. Sample Custody

As part of the Quality Assurance Plan, the chain-of-custody
protocol must be described. A chain-of-custody provides defensible proof of
the sample and data integrity. The less rigorous sample traceability docu-
mentation merely provides a record of when operations were performed and by

whom. Sample traceability is not acceptable for‘enforcement activities.

o Cha1n-of-custody is .required for analyses which may result in
legal proceedings' and where the data may be subject to legal scrutiny. -
Chain-of-custody provides conclusive written proof that samples are taken, .
transferred, -prepared, and analyzed in an unbroken line as a means to rna’nntain.h .
sample integrity. A sample.is in custody if:

- It is in the possession of an authorized individual;

- It is in the field of vision of an authorized
individual;

- It is in a designated secure area; or

- It has been placed in a locked container by an
authorized: individual.

A typical chain-of-custody protocol contains the following elements:
1. Unique sample identification numbers.

2.  Records of sample container preparat1on and integrity
prior to sampling.

3. Records of the sample collection such as:

- Specific location of sampling.
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. o ‘ - Date of collection.
- Exact time of collection.
- Type of sample taken (e.g., air, water, soil).
- Initialing ea&h entry.

- Entering pertinent information on chain-of-
custody record.

- Maintaining the samples in one's possess1on or
under lock and key.

- Transporting or shipping the samples to the
analysis laboratory.

- Filling out the chain-of-custody records.

- The chain-of-custody records must accompany the
samples.

4. Unbroken custody during shipping. Complete shipping
records must be retained; samples must be shipped in
locked or sealed (evidence tape) containers.

‘ ' 5. Laboratory chain-of-custody procedures consist of:
- Receiving the samples.

- Checking each sample for tampering.

- Checking each sample against the chain-of-custody
records.

- Checking each sample and noting its condition.

- Assigning a sample custodian who will be responsible
for maintaining chain-of-custody.

-.  Maintaining the sign-offs for every transfer of each
sample on the chain-of-custody record.

- - Ensuring that all manipulations of the sample are
duly recorded in a laboratory notebook along with
sample number and date. These manipulations will
be verified by the program manager or a designee.

F. Documentation and Records

, Each laboratory is responsible for maintaining complete records of
‘ the analysis. A detailed documentation plan should be prepared as part of
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the QAP. Laboratory notebooks should be used for handwritten records. Digi-
tal or other GC/MS data must be archived on magnetic tape, disk, or a similar
device. Hard copy printouts may also be kept if desired. Hard copy analog
data from strip chart recorders must be archived. QA records should also be
retained.

The documentation must completely describe how the analysis was
performed. Any variances from a standard protocol must be noted and fully
described. Where a procedure lists options (e.g., sample cleanup), the op-
tion used and specifics (solvent volumes, digestion times, etc.) must be
stated.

The remaining samples and extracts should be archived for at least
Z months or until the analysis report is approved by the client organization
(whichever is 1onger) and then disposed unless other arrangements are made.
The magnetic disks or tapes, hard copy chromatograms, hard copy: spectra, quan-
titation reports, work sheets, etc., must be archived for at least 3 years.
A1l calculations used to determine final concentrations must be documented.
An example of each type of calculation should be submitted with each verifi-
cation spot.

G. Reporting Results

Results of analysis will normally be reported as follows:

Matrix ReportithUnits
Soil, etc. . pg PCB/g of sample (ppm)
Water © o mg PCB/L of sample (pom)
Surfaces (wipes) - ug PCB/wipe (ug PCB/:i20 cm?)

In some cases, the results are to be reported by homolog. In this
case, 11 values are reported per sample: one each for the 10 homologs and
one for the total. Some TSCA analyses require reporting the results in terms
of resolvable gas chromatographic peak (U.S. EPA, 1982c, 1984e). In these
cases, the number of results reported equals the number of peaks observed on
the chromatogram. These analyses are generally associated with a regulatory
cutoff (e.g., 2 ug/g per resolvable chromatographic peak (U.S. EPA, 1982c,
1984). In these cases it may be sufficient, depending on the c]lent organi-

zation's request, to report only those peaks ‘which are above the regulatory
cutoff.

Even if an Aroclor is used as the quantitation standard, the re-
sults are never to be reported as "pg Aroclor®/g sample." TSCA regu]ates all
PCBs, not merely a specific commercial mixture.
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